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LETTER  OF  TRANSMITTAL. 


Department  of  the  Interior, 

United  States  Geological  Survey, 

Division  of  Topography, 

Washingtony  D.  C,  November  23y  1894. 

Sir:   I  beg  to  transmit  herewith,  for  pablication  as  a  bulletin,  a 

compilation  of  positions  determined  within  the  limits  of  the  United 

States. 

Yery  respectfully, 

Henry  Gannett, 

Chief  Topographer. 
Hon.  Charles  D.  Walcott, 

Director  United  States  Geological  Survey. 
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A  DICTIONARY  OF  GEOGRAPHIC  POSITION^. 


By  Henry  Gannett. 


INTRODUCTION. 

For  several  years  the  Division  of  Topography  of  the  United  States 
Geological  Survey  has  been  engagedin  compiling  positions  determined 
within  the  United  States  which  are  believed  to  be  of  sufficient  accuracy 
for  use  in  the  preparation  of  its  maps.  This  compilation  has  been 
found  extremely  useful  in  the  office,  and  it  is  believed  that  its  nsefiil- 
ness  will  be  greatly  extended  by  placing  it  before  the  public. 

This  list  comprises  between  9,000  and  10,000  positions.  To  publish 
it  in  extenso,  with  descriptions  of  the  stations,  their  latitudes  and 
longitudes,  the  distances  and  azimuths  to  neighboring  stations,  and 
the  methods  of  determination,  would  extend  this  bulletin  beyond  all 
reasonable  limits.  To  avoid  making  too  bulky  a  volume,  it  has  been 
decided  to  publish  merely  the  latitudes  and  longitudes,  with  abbrevia- 
tions indicating  the  authority,  and  references  to  the  publications  in 
which  other  data  relating  to  the  positions  may  be  found. 

The  arrangement  of  these  jmsitions  is  the  result  of  much  thought, 
and  that  presented  is  believed  to  be  the  most  convenient  for  the  pur- 
poses for  which  such  a  compilation  is  needed.  The  positions  are 
arranged  by  States  and,  within  States,  by  "  square  degrees;"  i.  e.,  the 
quadrilateral  limited  by  consecutive  parallels  and  meridians.  The 
States  are  arranged  geographically,  beginning  with  Maine  and  ending 
with  California.  Within  the  States  the  square  degrees  commence  with 
the  northeasternmost  and  run  westward  across  the  State;  then  they 
begin  again  with  the  eastern  end  of  the  next  tier  southward,  and  so  on 
to  the  southwest  comer  of  the  State. 

Within  each  square  degree  the  positions  are  arranged  alphabetically 
byname.  The  only  exception  to  this  is  in  the  case  of  section  corners 
in  certain  States  on  the  prairies  and  plains.  These  section  corners 
win  be  found  at  the  end  of  their  respective  square  degrees. 

The  controlling  reason  for  the  selection  of  this  method  of  arrange- 
ment is  that  the  most  common  requirement  is  for  all  positions  within 
a  certain  area,  and  since  that  area  may  be  large,  such  as  the  area  of 
the  State,  or  small,  as,  for  instance,  the  neighborhood  of  a  city,  such 
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Determinations  in  the  Eocky  Mountain  region  will  be  found  to  exhibit 
discrepancies  of  magnitude.  These  are  due  to  two  causes;  one,  the 
fact  that  certain  organizations  have  used  the  Bessels  spheroid  and 
the  others  that  of  Olarke.  The  discrepancies  due  to  this  cause  are, 
however,  small  in  amount,  ranging  from  one  to  three  seconds  of  lati- 
tude and  longitude.  The  other  source  of  discrepancy  is  due  to  station 
errors.  The  station  errors  in  this  region  are  often  large,  owing  to  ^ihe 
high  relief  of  the  country.  In  certain  cases  they  are  known  to  be  as 
great  as  a  fourth  of  a  mile,  and  further  investigation  will  doubtless 
develop  much  larger  ones.  These  can  not  be  adjusted  until  numerous 
astronomical  determinations,  scattered  widely  over  the  country,  have 
been  connected  by  triangulation  and  mean  results  obtained  to  which 
all  determinations  may  be  reduced. 

NEW  YORK   STA.TE   SURVEY. 

This  organization,  under  the  directorship  of  Mr.  James  T.  Gardiner, 
executed  a  large  amount  of  geodetic  work  in  that  State  during  the 
fourteen  years  of  its  existence,  1874  to  1887,  inclusive.  This  work  is  of 
a  high  order,  amply  sufficient  for  maps  upon  almost  any  scale  for  which 
they  may  be  required.    The  results  are  upon  the  Clarke  spheroid. 

The  abbreviation  used  for  this  authority  is  "  S.  S.,'^  and  the  reference 
is  to  the  final  report  of  the  Survey. 


LIST  OF  POSITIOIfS. 


MAINE. 


Name. 


Bigelow 

Bffii 

Bowman 

Costellow 

Hornbeam 

Houdlette 

IronHfll 

LaytonHill 

Mfl^rco 

Maxwell 

Merserve 

Monks  Hill 

Qitaker 

Telegraph  Hill 

Winter 

• 

Monnt  Blue 

Pisgah 

Sabattns 

Cnsliman 

Edgecomb 

Great  Hill 

Haggett 

Hoagkins 

Norwood 

Spragae 

Adams 

Agamenticns 

Baone^  Beg 

Biddeford: 

New  slate  spire 

Congregational  church  spire 

Tallspire 

Baptist  church  spire 

Billings  Hill 

Bradbury  

Cape  Elizabeth: 

West  light-house  (1874) 

Eastli^it-house  (1874) 

East  Sister 

Famham 

Port  Sullivan 

Fort  Washington 

Preeport : 

Church 

Dark  spire 

ProetHill 

Gorham 

Groveville  church  'spire 

Eennebunk : 

Townclo<* 

Spire 

Kittery  Point 

Mount  Independence 

Mount  Pleasant 

Munjoy 

Ossipee 

Portland  Head  light-house 


Latitude. 


440-450 

o      /        // 

44    42  47.91 

07  14.72 

32  31.67 

02  62.89 

28  32.84 

06  02.42 

12  46.96 

10  22.86 

36  21.72 

02  12.93 

06  44.79 

21  36.26 

26  06.63 

10  28.12 

16  64.64 

440-46* 

44  43  41.43 
18  22.67 
06  37.83 

48«»-44«» 

68  44.04 
13.76 
46.92 
44.31 
43.48 
64.33 
31.90 


43 


43 


67 
63 
69 

68 
69 
68 

480-44* 

62  63.96 
13  24.63 
23  03.18 


29 
29 
29 
29 
04 
64 

33 
33 

04 
30 
04 
04 

61 
61 
09 
40 
39 

23 
23 
04 
46 
01 
39 
86 
37 


38.00 
34.20 
31.80 
40.60 
03.13 
06.01 

61.67 
68.16 
06.48 
06.77 
32.64 
26.21 

28.13 
46.63 
46.00 
60.60 
62.90 

16.70 
13.10 
44.60 
33.76 
36.69 
65.64 
18.87 
23.61 


Longitude. 


69O-70O 

o       /        // 


69  43 
40 
41 
46 
67 
46 
47 
46 
38 
60 
44 
63 
46 
44 
44 


39.72 
62.26 
66.60 
07.01 
06.68 
16.46 
07.66 
60.26 
49.84 
36.66 
29.27 
00.16 
30.63 
43.49 
27.94 


TOo-71* 

70  20  33.16 
01  27.66 
04   43.74 

69O-70O 

60  40  46.62 

36  18.63 

61  14.64 

36  18.62 

48  48.18 

33  66.38 

63  64.89 

700-71*' 

70  23  28.61 
41  32.91 
47.  or.  26 


27 
27 
27 
27 
41 
10 

12 
12 
40 
65 
44 
44 

06 
36 
47 
26 
31 

32 
32 
42 
19 
69 
14 
44 
12 


40.80 
26.59 
32.64 
30.53 
30.66 
56.36 

11.04 
02.43 
01.04 
47.06 
00.94 
27.67 

12.86 
03.36 
23.93 
49.96 
10.60 

16.90 
16.10 
52.72 
14.34 
21.94 
66.64 
27.66 
30.23 


Authority. 


G.  S 

C.  &G.  S  ... 

G.S 

C.&G.S...- 

G.S 

C.&G.S.... 

....do 

...do 

G.S 

C.&G.S.... 

...-do 

G.S 

....do 

C.&G.S.-- 
G.S.., 

C.&G.S-  — 

.-..do 

....do 

....do 

....do 

...-do 

....do 

..-.do 

...-do 

....do 

G.S 

C.&G.S  -... 
G.S 

....do 

....do 

C.&G.S.... 

....do 

...-do 

....do 

...-do 

....do 

—  -do 

G.S 

C.&G.S...- 
-.-do 

-..do 

—-do 

...-do 

G.S 

.-..do 

—  .do 

---do 

C.&G.S.... 

—  .do 

....do 

..--do 

...-do 

....do 
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Reference. 


Bull.  122. 
Do. 
Da 

Do. 


Do. 
Do. 

Do. 


Da. 
Do. 


Da 
Do. 
Do. 


Do. 


Do. 


Do. 

Do. 
Do. 
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MAINE— Continued. 


Name. 


Rattlesnake,  wooded  summit 

Saco,  church 

Sawyer 

Sebaigro  Hill,  tall  dead  tree 

Sebago  Bald  Hill,  pine  tree  . . 

Seward 

Tare  Shirt 

West  Sister 

Whale  Back 

Light-house  (1878) 

Light-house  (1850) 

Woodlsland 

White  Island 

Windham,  church 

Wood  Island  light-house 

Wooded  Enq^ 

Yarmouth : 

Yellow  sijire 

White  spire 

York 

Isle  of  Shoals,  Hog  Island 


Latitude. 


480-44° 

o       /         // 


43 


58 
90 
44 
60 
51 
04 
19 
08 
08 
08 
08 
03 
03 
47 
27 
54 


01.10 
02.96 
41.00 
40.20 
53.30 

n.i9 

15.90 
42.98 
31.59 
3L80 
31.70 
46.23 
35.42 
50.70 
24.70 
16.00 


48  12.70 
47  58.28 
46    43.45 


42° 

42    59 


48° 

14.86 


Longitude. 


700-710 


70  29 
26 
45 
43 
41 
40 
49 
40 
41 
41 
41 
41 
41 
25 
19 
39 


10.90 
35.06 
13.06 
48.00 
57.30 
44.91 
20.85 
21.62 
49.26 
48.66 
49.06 
52.34 
20.10 
26.60 
46.25 
18.60 


11  47.07 
11  01.80 
11    06.88 

700-71° 

70    36    50.28 


Authority. 


G.S 

C.&G.S 

G.S 

....do... 
....do... 
C.  &  G.  S 

G.S 

C.&G.S 
....do... 
...do... 
....do... 
....do... 
-...do... 

G.S 

C.&G.S 
G.S 

C.&G.S 
...-do... 
....do... 

....do... 


Reference. 


Bull.  122. 


Do. 


NEW  HAMPSHIRE. 


Agassiz 

Carrigain 

Ingalls 

Iron  Mountain 

Kearsarge 

Lafayette 

Moat 

Moriah 

Mount  Washington : 

Chimney 

Tower 

Prospect  Hill 

South  Baldf ace 

Starr  King 

Blunt  Island 

Boatswain  Hill 

Clark  Island 

Clark  Island,  2 

Fort  Constitution 

Fobs  Rye 

Frost  Hill 

Frost  Point 

Garrison 

Jerrys  Fort 

Newcastle 

Portsmouth  Harbor : 

Northwest  base  (1842) 

Newcastle  Ught-house  (1850-1878) 

Pulpit  Rock 

Salter  Island 

StrathamHiU 

Tower 

Wentworth  Height 

Chocorua 

Patuccawa ^ 

Hanover  

Observatory  Hill,  New  Dartmouth 
College. 

Great  Boars  Head 

Hampton 

Hampton  Falls 

Little  Boars  Head 

Seabrook 


440-46° 

/        // 


44 


43 


15 
05 
28 
08 
06 
09 
02 
20 

16 
16 

27 
13 
26 

48°-44° 

03  25.95 
57.17 
34.36 
37.30 
18.06 
45.81 
35.25 
11.01 
34.63 
26.92 
37.10 


42 


58.17 
37.23 
16.90 
03.  (ri 
21.06 
38.92 
35.70 
24.90 

14.44 
14.06 
06.88 
51.46 
04.50 


03 
04 
04 
04 
00 
03 
03 
12 
03 
03 


02 
04 
01 
03 
02 
04 
03 


55.73 
16.10 
58.54 
57.00 
22.53 
13.70 
41.46 


48°-44° 

43    57    16.17 
07    13.69 

48°-44° 

43    42    15.20 
42    19.79 


42°-48° 

55  05.43 

56  33.94 
54    44.37 

57  28.88 
52    29.59 


71°-72° 

o  /  // 


71 


70 


40 
26 
02 
14 
05 
38 
12 
07 

18 
18 
34 
04 
25 


70° 

70  43 
43 
43 
43 
42 
44 
43 
43 
52 
42 
43 

43 
42 
43 
44 
53 
42 
44 

71° 

71  16 
11 

72° 

72  17 
17 


38.06 
50.87 
22.00 
32.65 
41.12 
41.66 
55.18 
55.40 

11.49 
13.65 
16.80 
42.45 
59.80 

71° 

53.46 
26.43 
28.63 
28.50 
34.67 
21.28 
36.27 
10.86 
12.71 
45.66 
20.49 

14.19 
32.92 
08.31 
49.78 
26.26 
45.68 
29.38 

72° 

26.36 

51.32 

78° 

07.95 
06.07 


700-71° 

47  45.93 
49  37.92 
53  51.88 
46  33.80 
49    06.55 


G.S 

do.... 

C.  &  G.  S. 

G.S 

do.... 

C.  &  G.  S. 

G.S 

C.  &  G.  S. 

do.... 

do.... 

G.S 

.....do.... 
C.  &  G.  S. 


-do 
-do 
.do 
-do 
-do 
do 
.do 
-do 
.do 
-do 
.do 

-do 
.do 
.do 
.do 
.do 
.do 
-do 


BuU.  122. 
Do. 

Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 


G  S  ' 

C'  &  G"  "s".  -  -  -  -    Rept.  '86. 


...do.. 

...do 


.do 
do 
.do 
.do 
-do 
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NEW  HAMPSHIBE— Continued. 


Name. 


Philbrick-... 
Unkonoonnc 

Monadnock  . 


Latitude. 


o       /        /' 

42    66    60.86 
58    60.86 

42<»-48o 

42    51    41.17 


Longitude. 


710-780 
o       /        // 

71  07    14.70 
35    19.88 

72  06    30.78 


Authority. 


C.&  G.B 
.....do... 

.....do... 


Reference. 


VERMONT. 


Potato  Hill 

Apple  Tree  Point 

Barber  Hill 

Gomstock  Hill 

Fields  Hill 

Head 

Hen  Island 

Hill 

Island  La  Motte  light-house 

Juniper  Island 

Sawyer  Island 

Saxton  Point 

Smith 

Snake  Mountain  tower 

Whitford 

Windmill  Point  light-house. 

Ascutney 

Colton 

GUe 

Glebe 

Goshen 

Eillington 

Rochester 

S^^es 

West  Hawks 

Fletcher 

Forbes 

French 

Herrick  (1882) 

Landon 

Mount  Defiance 

Mount  Ek|uinox 

Northeast 

Poultney ,  Baptist  church  . . . 

Rupert 

Sisson  Hill 

Wilson 

Chesterfield 

Halifax 

Haystack 

White  HiU 


o 
44 

44 


440-450 

/         // 

07    13.60 

440-46* 

20  50.37 
10.20 
26.66 
30.02 
40.65 
22.00 
42.35 
23.46 
57.70 
00.63 
48.44 
34.83 
41.01 
16.32 
54.65 


43 


18 
23 
12 
40 
40 
62 
54 
26 
30 
23 
00 
03 
04 
58 

480-440 

26  46.74 
10.24 
20.78 
20.23 
46.72 
17.50 
01.20 
25.20 
04.86 


57 
47 
11 
40 
36 
52 
16 
22 

480- 

43  50 
29 
47 
33 
47 
40 
00 
26 
30 
18 
52 
43 


42 


44«» 

27.01 
28.26 
55.50 
45.67- 
41.04 
53.15 
57.08 
07.40 
57.02 
28.23 
50.72 
17.55 

42°-48« 

53  23.15 
46  30.70 

54  50.00 
59  17.68 


72o_78o 

o   /     'f 

72  56  12.04 


78«- 

73  16 
15 
15 
13 
20 
16 
20 
20 
16 
21 
16 
22 
16 
17 
20 


72 


740 

27.77 
33.44 
40.46 
60.58 
35.50 
20.26 
01.76 
38.16 
30.23 
21.06 
45.11 
22.85 
62.11 
31.84 
32.26 


72*»-78«» 

27  06.48 
03.21 
07.33 
41.10 
16.87 
14.28 
55.15 
18.41 
60.60 


22 
21 
45 
58 
40 
44 
56 
34 


78*'- 

73  18 
10 
21 
06 
11 
24 
07 
10 
14 
12 
10 
20 


72 


740 

41.26 
46.83 
43.16 
58.07 
06.51 
25.45 
02.71 
02.75 
16.17 
00.46 
50.60 
45.57 
72o_78o 

28  23.11 

43  27.67 

55  10.65 

48  18.61 


C.&G.8 

...-do... 
....do... 
.-..do... 
..-.do... 
----do... 
.-..do... 
--.-do... 
--.do... 
.-.-do.-- 
...-do..- 
-...do  — 
...-do... 
.-..do... 
....do... 
-...do... 

...-do... 
..-.do.  . 
...-do... 
.-..do... 
....do... 
....do... 
.-..do.-. 
....do... 
.-.do... 

....do..- 
....do... 
....do... 
....do... 
....do... 
....do-.- 
....do... 
....do... 
...-do... 

G.S 

..--do... 
....do... 

...-do... 
C.&G.S 
-...do... 
....do... 


MASSACHUSETTS. 


Abbott  Rock,  stone  beacon 

Amesbury  MUls,  tall  white  spire 

Andrew  Point 

Annisquam  Harbor,  light-house . 

Annisquam,  pole  on  rock 

Apple  island,  fiag 

Atlantic  House,  chimney 

Bailey  Wharf 

Baker  Island,  light-house 

Baker  Hill 

Ballard 

Barrel  Beacon 

Bull.  123 2 


420-48. 

700-710 

1 

0      t       II 

0       /          n 

42    31    40.48 

70    51    46.34 

C.&G.S 

Rept.  '85 

51    21.38 

55    58.58 

do 

Do. 

40    68.08 

37    46.80 

do 

Do. 

30    43.02 

40    56.20 

do 

Do. 

30    26.02 

40    30.62 

do 

Do. 

21    31.55 

60    32.43 

do 

Do. 

16    03.02 

50    53.05 

do 

Do. 

48    42.04 

51    66.55 

do 

Do. 

32    11.53 

47    11.22 

do 

Do. 

14    85.04 

54    28.47 

do 

Do. 

27    17.66 

60    32.57 

do 

Do. 

10    22.27 

55   00.18 

1 do 

Do. 
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MASSACHUSETTS-Contlnned. 


Beacon  HUI,  1 


11,  magnetic  BtAtioD. . . 


-   a    EO   OLia 


Barerly  Point,  fli 

Beverly  rocks 

Bluff  Head,  fla« 

Black  Hook 

BoUes - -- 

Bonnay 

Boeton,  llght-honse - -. 

Boirlder,  west  ot  Salem  Turnpike  . . 
Bowditoh  Lodge,  beacon 

Breakwater,  east  end,  sirindlo_ _ 

BrookkonBe  Hoose 

Brown  Hill 

BS?nhln^  BTOiS??ii"";  :"■.!"  i;" 

BatlerHUl 

Byfiold  chnrch,  Bonare  tower 

Cape  Ann,  north  Ught-hauBO 

Cape  Ann,  south  Ugkl-liouBe 

Cape  Cod,  or  Hignlaniia  of  Traro 
ifghthooBo. 

Carolina  HUl 

CatHiU 

Cat  laland: 

Flagstaff  ----""  1! ""'.'-"""";;; 

Choate 

Church  spire,  snnuner  honw- 

Clift 

Coddoo - 

Conoy  Island,  flag 

CohassBt  ihurch-. 


•E  Insane  ijwlum,  lower... 

rs  New  Mills,  tail  spire 

-s  Plain,  taU  spire 


13    19. U 

BO    S2.ei 
3D   13,K 


K  18.67 

15  41.98 

S6  iO.tS 

34  51.  T4 

33.  BO.  70 

34  03.33 

31  01. SS 


Jnibury,  astronomic  sta 

Eselo  Island 

Es£t  Doibury,  belfry  . . . 
EoBtorD  Point,  light-hous 
East  WBTOlouih,  ehnr  ch . 

Eaton  mil 

EggBock 

TJght-houae 


45  io.;ai 

(E  fiS.ir 

31  31.31 

W  08.11 

34  111.14 


13  37.30 

IV  37.fi7 

Ifl  11.10 

37  ffl.40 
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MASSACHUBETTB-CraitliiQed. 

■Nanw.  I      Latitude.         Longitndo.        Aatbcrritr- 


Oreat  Miser  jr,  fla?. . 

Great  Qnlncy 

Green  iBlana,  flag... 


Boch,  lieacon.. . 


Oregon  Htiaae.  cnpola 

Steamboat  HoteL  capolB  . . 
Hospital  Point,  iiabt-honae— - 
Indian  Hill,  flagBtad 


T^darlcBpire... 


iettlo  Island. 

Kimball'B  hoi 

"■  i«  Oak  Hill,  pbie. 


house,  oenter  chlimi?]r 


iong  iBland  Beiid,  liehl-binise-. 

iOng  Island  Hotel,  capola 

iOnglBlimd,  soatn  end 

lODg  Island,  sontheud,  2 

Lirfit-hoDBe 

Scnoolhouae..... 


IS  12. U 

IS  IB.  £6 

4T  (IB.  2! 

a.  OT.r>a 

a  oe.si 

m  fi3.i8 

1»  OS.BS 

OB  ^.S4    , 

34  (II.  sa 

3)  19.13 


06  09.45 

SI  at.Tf 

33  (17.71 

38  13.21 

U  21.87 

38  (IS.2f 

IS  4«.l: 

IS  ai.a 

IB  38. 5i 

18  SO.  60 

m.  GS.t7 

01  zi.t: 

IB  IS.O 

38  18,  OL 

28  OT.IS 


56  U.40 

4G  sa.Bi 

48  OT.ffl 

60  11. 7( 

m  ng,oi 

M  01.6) 

43  ma 

63  28.71 

89  1k!8S 

63  30.83 

43  13.  W 

61  18.10 
60  3(>,95 
66  OS.DB 
iJO  32.S1 
33  60.83 

57  21.12 
SI  58. 3B 
68  S7.1B 
68  i».86 

10  0B.01 

10  55^16 

5s  aasa 

41  40.88 

5B  18.11 

6«  ffi.l( 


Blaok-top  clinrch . . 


Minot  Ledee  iigbt-hi 


Nabant,  botel  cupola 

Nantasket 

Nantucket  Cliff,  rauKB  bci 

Newbnry: 

Belleville  chnreh 

Upper  srreencborch.. 


2S  09.20 

13  16.flB 

17  37.ee 

49  08.77 


[    33.81 


wbnrrport ; 
ACBoemy.. 


50  61.U 

50  0S.02 

50  29.04 

IB  31.4e 

U  33.af 

ST)  31. 8( 

16  34.71 

uM  ^Ott 

61  i 


51    48.10 
6S   28.W 
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MASSACHUSETTS-Contlnuod. 


Name. 


Newburyjwrt— Continued. 

Beacon  on  north  pier 

Federal  Street  church 

Harris  Street  church 

Ne wburyport  light-house 

Ne wburyport  Unitarian  church 

Neptune  House,  flagstaff 

Nix's  Mate 

North  Gk)oseberry  Island 

North  Marshfleld  Unitarian  church 
spire. 

North  Pettick  Island 

North  Pettick  Island,  2 

North  Weymouth,  church 

Ocean  House,  cupola 

Oldtown 

Oldtown  church  spire 

Ome 

Outer  Brewster,  2 

Ox  Pasture  Hill 

Paine  Hill,  observatory 

Parker  Hill 

Pamet 

Pig  Bock  beacon 

PincinHill 

Plum  Island,  1 

Plum  Island,  2 

Plum  Island  magnetic  station 

Plymouth  light-house 

Point  Allerton  beacon 

Point  Allerton  flag 

Point  Shirley,  foundry  chimney 

Poole  Hill 

Powow 

Powder  Point 

Prospect: 

Hlngham 

Rowley 

Provincetown 

Academy 

Baptist  church  belfry 

Methodist  church  belfry 

Methodist  Centenary  cnurch 

New  Universalist  church  spire . . . 

Orthodox  church  spire 

Schoolhouse 

Quincy: 

Bent  Point  church , 

Black-top  church 

Bace^ 

Race  Point  light-house 

Railcut  Hill 

Bainsf  ord  Island : 

Flag 

Flagstaff 

Rockland  church , 

Rockland  House,  cupola 

Rockport,  red-top  church 

Rowfey: 

Church  spire  with  turrets 

Marsh 

Sagamore  Head 

Safem: 

South  church,  corner  Cambridge 
and  Chesnut  streets. 

Howard  street  church 

Salisbury  church , 

Salisbury  Beach 

Salisbury  Marsh 

Salt  Island,  flag 

Salvage 

Scituate 

Light-house 

Unitarian  church 

South  Abington 

South  Danvers,  tall  spire 

South  Pettick  Island 

Spectacle  Island,  flag , 

Sprague 

Standish 

Monument 

Stout 


Latitude. 


420-48° 

O  I  II 


42 


48 
48 
48 
48 
48 
25 
19 
31 
08 

18 
18 
13 
28 
46 
47 
30 
20 
44 
14 
13 
00 
16 
11 
46 
44 
47 
00 
18 
18 
21 
39 
51 
02 

11 
42 
08 
03 
03 
08 
02 
03 
08 
02 

14 
15 
04 
03 
37 

18 
18 
07 
15 
39 


31 
50 
50 
52 
37 
40 
14 
12 
12 
04 
31 
17 
19 
00 
00 
00 
04 


49.26 
30.56 
31.71 
54.76 
38.42 
43.48 
53.35 
35.97 
30.15 

06.28 
06.32 
46.46 
53.73 
07.58 
58.49 
10.26 
29.33 
17.08 
0L56 
45.60 
14.91 
44.04 
21.07 
37.02 
27.80 
50.94 
12.30 
47.08 
37.12 
31.80 
24.69 
57.01 
49.15 

34.69 
19.15 
06.45 
09.78 
27.45 
06.52 
52.44 
02.08 
04.08 
41.17 

45.75 
00.66 
50.41 
44.56 
42.87 

46.91 
46.83 

48.96 
56.90 

28.80 


42  50.02 

44  37.76 

16  24.46 

31  12.02 


28.12 
33.96 
49.10 
18.68 
11.38 
20.24 
14.65 
17.32 
00.69 
49.67 
35.38 
23.82 
38.90 
17.90 
50.77 
50.24 
09.52 


Longitude. 


700-710 

o       /       // 


70 


Si 
51 
62 
49 
52 
58 
56 
47 
44 

66 
55 
56 
52 
51 
51 
57 
62 
52 
59 
46 
04 
56 
46 
48 
47 
48 
36 
53 
52 
58 
38 
56 
39 

51 
53 
11 
11 
10 
11 
11 
11 
11 
11 

58 
59 
12 
14 
38 

57 
57 
54 
51 
37 


53 
61 
49 
49 
37 
34 
49 
42 
45 
56 
55 
56 
59 
58 
40 
40 
07 


28.43 
59.57 
23.74 
10.42 
19.21 
46.76 
40.94 
39.19 
29.46 

47.57 
47.73 
42.94 
33.64 
00.90 
46.19 
54.45 
41.21 
55.00 
42.96 
49.55 
52.68 
22.65 
45.42 
17.72 
33.78 
49.34 
04.08 
00.29 
59.36 
20.22 
06.77 
18.81 

10.75 

• 

27.16 
33.13 
20.53 
14.50 
39.74 
17.82 
26.78 
19.94 
17.61 
36.90 

3L97 
49.90 
26.66 
36.99 
58.40 

07.12 
07.41 
56.63 
10.05 
00.70 


52  42.38 

50  16.33 

51  50.04 

53  50.36 


34.04 
38.96 
03.44 
14.68 
26.60 
05.94 
5L23 
68.74 
22.19 
34.24 
40.55 
51.66 
16.66 
00.11 
58.21 
57.66 
32.83 


Authority.  * 


C.  &  G.  S 
....do... 
....do... 
....do... 
....do... 
-...do... 
....do... 
....do... 
...-do... 

....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
.--.do... 
....do... 
-..do... 
....do... 
....do... 
..-.do... 
....do... 
...-do... 
....do... 
...-do... 
....do... 
...-do-.. 
....do... 
...-do... 

....do... 
....do... 
....do... 
...-do... 
--..do... 
...-do... 
-...do... 
.-..do... 
....do... 
.....do... 

....do... 
....do... 
....do... 
....do... 
...-do... 

-..-do... 
....do... 
....do... 
...-do... 
.-.do... 

—  .do... 
....do... 
-.-do... 

-..do... 

....do.- 
...-do... 
-.-do... 
.-.do.-- 
....do.-. 
....do... 
....do... 
...-do... 
...-do... 
....do... 
....do... 
...-do... 
—.-do... 
-...do... 
...-do... 
...-do... 
....do... 


Reference. 


Bept.  '86. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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VASSACHUSETTS-ContlnDed. 


jntlllight-hoiiBO 

BtrawbenT  Hill,  bom — 

Stndley 

^uioiaerhoaBe  OD  blgh  ruck .  _ 

-Swunpscott,  chnrcb --, 

Tec  Pound  leUnd  Ijght-house 


TbAyer  Hill,  yellow  bam 
Tfaompsou 

Tlnlter  Inland,  pole  on  hi 


"Upper  Harbor,  inner  beioi 

"Ware  aiil,  flaiitafl -.. 

Webster  (Hon. D.J: 

West  chlmiioy  on  hou» 
Fl^taff 

West  %iiibarr,    Unftiirie 

"West  Balisbnry ; 

PowderhouBO 

Chnrcli 

West  Suitoato,  church  — 

Weymontli  Great  Hill 

White 

White  Hill 

Winthrop  Head___ 

WinthmpHeBd,S 

Wood  End  lieht-bonae 

Woods  Hotel- 

Woodward  Hill,  flag 

Adama  School,  flagstaff 

Agossiz  Muaenm 

Alum  Pond 


Bald  Hill - 

Battery  Wbarf... 
Bay  State  Iron  ^ 


Hanover  Btroel,  brick  chnrch. . 

HolliBHtreet  chnrch 

Jail,  cupola 

Catholic  cathedral  statue 

Neck,  dark  Bplro  nlth  ltobs 

St.  Mary's  church,  north  spire 
State  House— 

Boylston  School,  onpda 

Breed  Island 

Brick  factory-- 

Near  Mystic  Biver.  cupola 

Brirfiton  : 

Weat  church.  With  clock  .- 

Brookline,  Dr.  Plerce'a  church 


a«Q.S Kept. '86. 


Bapt^t  church - 

Qaa  works  ohltnnay 

Observatory,  center  of  dome  -  - 
Obaerviitory,  meridian  mark  - . 


unbridgeport 
FlMStaSuB 


GEOGRAPHIC  POSITIOHS  IN  THE  UNITED  STATER,    (bou-i* 

MASSACHUBETTS-ContiiinBd. 


Hedonbt.  UrgBt&tt , . 

Univorsalist  chnrcli 

CaptiiuJoliusHill 

CarT>etv;leaaiDK  factorr 
Caaile  Island 


Central  Wharf  cupolft , , 


Tall  dark  apire- 

Wliita  spire,  martin  hole  wiudowi 
White  spire,  three  tiers  TlndovH 
Whit* jmire,  with  clock 

Chandler  Hill 

Cbarlee  Hiver  ti^od 

CharlaEtowu.  brick  church  -crois 

Cloverdon 

ObBorvHtDTT  Cxenith'teiescope).. 


ahed.flHBaiaet- 
aerolal  Point,  i 


'lurf.  fla^... 


Church,  wlti  olook 

Dr.  Codman 'a  church -- 
Heights  -- 


Brick  church,  darkBpiM... 
Dry  dock,  poet 


Iron  wurka,  chimney... 


Fay  Mountain.., 
Picchbarg: 


and  tumptka. 

ForhcB _ 

PortHill,  wharf,  post -. 

Fort  Independence,  ^catafl... 
Foater  Wharf ,  post 


XearHalaen  i>na^.. 
North  end  of  BostOD- 

Veutllator 

Qlaaa  wcrka.  east  gable . . . 


Or^s  WliBTf,  loag  bdck  linlldinEC—  - 


GrwBl 


Quide  peat,  west  end  ot  inJUdam  . . 


Hen  la 

Ediae 


Hyde  Park  CathoIIo  drorch 


19  47.  K 

IS  37.87 

21  15.7* 

30  18.90 


In    18. 5C 
31    Si.li 


W  X. 

ot  m. 

01  tH. 

M  HU.-. 

OS  X3.T0 

00  ET.» 

OS  ILM 

01  K.ta 
03  n.H) 
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MASSACHUSETTS-Continaed. 


Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

Iron  smokestack >. 

James  and  Pope's  timber  dock 

Jerusalem. 

o       /        // 

42    23    14.06 
20   82.61 
16   20.73 
16   36.87 
01    62.00 

20  28.78 

21  47.44 
21    57.72 
21    37.65 
21    37.08 
21    86.45 

20  8L60 

21  58.81 
.   22   06.14 

22  00.74 

20  28.60 

23  11.41 
23    34.68 

25    38.84 
25    38.75 
01    23.43 

23  21.22 
08   06.60 
22   37.26 

24  52.20 

26  iao7 

21  04.80 

20  66.22 

22  44.08 

16    12.35 
16    12.35 

16  26.49 
22    10.94 
01    41.64 
08    02.12 

22  02.02 

23  22.58 

22    23.97 
22    30.04 

21  22.37 

17  11.62 

22  21.35 

21    13.69 
01    24.82 

00  29.15 

25  63.23 

21  37.37 

22  07.03 
21    44.45 

20  20.40 

21  21.48 

22  61.00 
42    12.64 
16    16.05 
22    16.17 

21  14.02 
44    11.66 

24  04.68 
24    04.56 

22  60.08 

21  08.76 

22  54.62 

23  18.83 
15    04.25 

01  40.55 

20  47.50 

21  46.08 

10    47.81 
10    24.52 

18  86.44 

710.78O 
o       /        // 

71    02    26.10 

02  80.68 
08    40.00 

00  15.07 
24    17.24 
08   12.88 

03  00.02 
02    58.15 
02  i63.75 
02    67.40 
02   53.54 

02  02.70 

03  47.12 

04  06.40 
04    23.80 
08    60.10 

04    13.60 
04    00.58 

04    01.56 
04    01.44 
18   04.08 
02    43.70 
12    24.87 

04  54.68 

06    31.54 
06    56.23 

06    10.01 

05  51.67 

06  48.70 

04    50.38 
04    60.38 
04    07.06 
06    40.87 
48    10.30 
57    26.24 
02    33.66 

02  55.04 

08    06.32 
08    00.16 
06    27.13 
on   62.87 
04    40.81 

08    12.85 
48    04.20 
47    68.92 
37    37.10 
04    10.02 
04    17.38 
04    58.17 
62    41.16 

04  24.00 

03  03.64 
86    12.50 

06  49.62 

07  17.17 
02    56.28 
16    20.30 

01  62.01 
01    62.06 

04  40.01 

08  U.68 

05  87.88 
15    16.33 
00    12.96 
22    23.46 
34    05.96 

06  67.05 

05  24.96 

05  62.98 

06  60.36 

C.&G.S 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

G.  S   

Rept.  '85. 
Do. 
Do. 

Jewish  cemetery 

Do. 

Joe  Rock 

Do. 

T/ftWT^nW  S<^hool,  r*tinola 

Do. 

Lewis  Wiiarf,  caix>la 

Do. 

Tjinr»nlTi  "WTiftrf .  poflt_     _   _    _  _ 

Do. 

Lone  Wharr 

Do. 

Suildinfir,  lightning  rod 

Do. 

2,  poet 

Do. 

TiOriPflr'R  machinft-fthop  wharf - 

Do. 

Lowell: 

DeTK>t, flftflfstftff  .  ...                   .    . 

Do. 

Draw,  flftflwtrftfT u  ..  ..  . .  . . 

Do. 

Bonndhonse 

Do. 

Machine  shop,  tall  chimney,  on  ridge- 
pole. 
Maiden : 

Bridge 

Do. 
Do. 

Bridge,  yellow  hoiise,  chimney  at 

tall  gable. 
Church,  tall  spire.. 

Do. 
Do. 

Yellow  spire 

Do. 

Mansfield,  old  Unitarian  CSiurch 

Marine  Hospital,  flagstaff 

Do. 
Do. 

Massachusetts  north  l»se 

McLean  Asylum,  north  dome 

Do. 
Do. 

Medf ord : 

Tall  square  chimney  near  Maiden 

bridge. 
Unitarian  church 

Do. 
Do. 

Regatta  house  flagstaff 

Do. 

Yellow  house,  chinmey 

Do. 

Miller  River,  head  of  church 

Do. 

Milton : 

Church > 

Do. 

Old  church 

Do. 

Mills,  tall  church  spire 

Do. 

Mount  Auburn 

Do. 

Mount  Daniel 

Do. 

Mu^get 

Do. 

Natnonal  d*x».V  building       .  . . 

Do. 

Naval  Hospital 

Do. 

Navy -Yard: 

Battery 

Do. 

Chimney 

Do. 

Nealys  House 

Do. 

NftpoTiset  f^hpr^h . 

Do. 

New  England  Qlass  Company,  chim- 
ney. 
North  Brighton,  dark  spire 

Do. 
Do. 

Northeast  comer  of  Connecticut 

Observatory _ 

Do. 
Do. 

Bull.  122, 

Octagonal  building 

C.&G.S 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

G.  S 

Rept.  '85. 
Do. 

One-story  red  building 

Orcran  factory 

Do. 

Outer  Brewster 

Do. 

Otter  street- 

Do. 

Peck's  chimney ._ 

Do. 

Pepperell 

Do. 

Petty  Rock 

Do. 

Planmg  mill,  chimney 

Do. 

Point  Curve! .'. 

Do. 

Poplar  Hill,  stone  monument 

Do. 

Powderhom 

Do. 

Powderhom,  2 

Do. 

Powers  and  Melville'n  elevator 

Prentice  coal  wharf,  post 

Do. 
Do. 

Prcwpect: 

Somerville 

Do. 

Waltham 

Do. 

Quincy,  stone  church 

Do. 

Red  Brush 

Do. 

Reservoir _ 

Bull.  122. 

Riverside  PreRs,  fthiTnTi«v  ,  r          

C.&G.S 

• 

do 

do 

do 

Rept.  '85. 

Roxbury : 

Dr.  Putnam's  church. 

Do. 

Laboratory,  chimney 

Do. 

Tall  spire  in  Jamaica  Plains 

Do. 
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Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

Roxbury  —Continued. 

New  Unitarian  church - 

420-480 

o       /        // 

42    19    42.11 
19    55.40 
21    19.10 

18  42.76 

19  31.09 

23    07.43 
23    12.18 

23  11.98 

20  31.87 

20  13.02 

19  58.48 

21  18.40 

18  13.89 

20  44.00 

24  00.40 

19  38.04 

15  21.05 

23  50.88 

19    14.00 
19    07.56 
38    15.54 

22  14.98 

24  26.84 
35    28.08 

21  49.54 

29    21.28 
29    20.78 
26    00.83 
28    20.43 

21  42.72 

41  48.55 

42  40.93 
41    48.47 

22  17.56 

16  59.24 

21  41.49 
24    55.63 

23  27.35 
23    02.22 

42o_43o 

42    22    15.30 
23    26.31 
23    17.06 

23  21.69 

24  50.34 

22  22.02 
22    32.07 
22    29.76 
22    17.06 
22    18.21 

22  17.76 

23  02.70 

16    40.81 
16    42.68 

16    37.90 

16  42.12 
01    53.84 
09    08.89 

24  34.30 

08    49.11 
08    40.2ft 

08  50.25 

09  25.06 
09    42.82 
09    25.50 
09    26.08 
08    5465 
14    09.35 
01    55.96 

17  29.65 

7lo_ 

o       / 

71  04 
08 
08 
05 
06 

04 
06 
06 

08 
01 
02 
02 
00 
08 
07 
04 
00 
06 

00 
00 
60 
03 
07 
42 
07 

53 
63 
03 
01 
09 

53 
53 
53 
08 
05 
04 
09 
02 
03 

72°- 

72  31 
31 
31 

31 
30 
81 
31 
81 
31 
81 
31 
46 

24 
24 

24 
24 
16 
39 
39 

35 
36 
36 

34 
34 
35 
34 
86 
13 
20 
87 

720 

n 

51.72 
66.14 
08.40 
41.40 
46.58 

86.63 
52.37 
62.46 

24.44 
33.45 
46.56 
43.48 
41.57 
16.58 
00.17 
20.24 
32.22 
15.26 

16.12 
26.01 
05.39 
39.81 
18.85 
41.63 
06.33 

15.13 
13.98 
57.96 
13.14 
45.97 

34.87 
56.73 
34.40 
46.42 
44.08 
26.12 
15.82 
18.18 
53.96 

-78« 

07.00 
46.50 
43.56 

42.64 
32.79 
14.42 
00.60 
09.06 
10.06 
02.82 
06.59 
25.40 

04.66 
06.98 

11.93 
10.26 
18.42 
39.62 
40.10 

34.15 
20.25 
36.77 

51.70 
61.06 
00.37 
54.10 
26.94 
68.35 
46.14 
14.30 

C.&G.8 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

dd 

do 

do 

do 

G.  S 

Rept.  "85. 

Oil  works,  chimnev ... ..,.., 

Do. 

Sfl-ilnm*  H'^m«,  cupola 

Do. 

Sarsrent^s  ObsiBrvatory 

Do. 

South  Bay,  tripod 

Do. 

Somerville : 

Church  near  Maiden  bridge 

Church  on  hill > 

Do. 
Do. 

Red  church.. :.. 

Do. 

South  Boston : 

Dark  spire,  cross 

Do. 

Point 

Do. 

Reservoir 

Do. 

Seawall 

Do. 

Sduantflm , , ,   - 

Do. 

Standard  susrar  refinery . 

Do. 

Stone  powder  house 

Do. 

Suffolk  cordasre  factory,  ball 

Do. 

Sumner 

Do. 

Ten  Hill  farm,  flae 

Do. 

Thompson  Island : 

Flag 

Do. 

Pole  near  farm  school 

Do. 

Town  FTill 

Bull.  122. 

Tudor,  cupola 

C.  &G.S 

do 

G.  S 

Rept.  '86. 

Thft  College 

Do. 

Turkey  Hill 

Bull.  122. 

Varnish  factory,  chimney 

C.  &G.S 

G.  S 

Rept. '86. 
Bull.  122. 

Wachuaett : 

Chimney 

C.  &  G.  d.  station 

do 

C.  &G.S 

do 

do 

G.  S 

Do. 

Waite,  1 

Rept.  "85. 
Do. 

Waite,  2 

Watertown  Arsenal 

Do. 

Watatick : 

C.  &  G.S. station 

Bun.  122. 

State  line _ 

C.  &G.S 

G.  S 

Rept. '86. 
Buil.122. 

Tree 

C.  &G.8 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

-.-  do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Rept. '86. 

Wellington  Hill 

Do. 

West  Boston  bridge,  pole  on  draw 

West  Cambridge,  tall  spire  with  clock. 

Wmslow's  factory,  comer 

Do. 
Do. 
Do. 
Do. 

AT¥>hftrat-   --- 

Do. 

Agricultural  College  belfry 

Agricultural    College    dnll-hall 
tower. 

Agricultural  College  flagstaff 

City,  Methodist  church  tower 

College  Hall 

Do. 
Do. 

Do. 
Do. 
Do. 

Congregational  church  spire 

£pi8cox)al  church  spire 

Do. 
Do. 

Liawr  ence  Observatory 

Do. 

Walker  Hall  tower 

Do. 

Williston  Hall  tower 

Do. 

Do. 

Belchertown : 

Baptist  church  tower > 

Do. 

First     Congregational      church 
High  School  tower . 

Do. 
Do. 

Methodist  church  tower 

Do. 

Boundary  Rock _ 

Do. 

Do. 

Chestnut  Hill 

Do. 

Chicopee: 

French  Catholic  church  spire 

Catholic  church  spire 

Do. 
Do. 

Skatin&r  rink  spire 

Do. 

Chicopee  Falls: 

Concre&rational  spire  - 

Do. 

Catholic  church  spire 

Do. 

Methodist  church  spire 

Do. 

New  Baptist  church  spire 

Town  Hall  spire 

Do. 
Do. 

Colonel  Mountaii>. 

Do. 

Connecticut  line,  signal  (Borden) 

Connecticut      River    Lumber    Co., 
chimney. 

Do. 
Do. 
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Name. 


Latitude. 


420-48° 


Oonway  Township,  southeast  comer. 

Craft 

Dickinson,  flag  in  tree 

DolbarHill 

East  bench  mark 

Easthampton: 

First     Congregational      church 
spire. 

Methodist  church  spire 

Payson  Congregational    church 
spire. 

"Williston,  Knight  &  Co.,  chimney . 

Williston  Mills,  tower 

Williston  Seminary  gymnasium, 
tower. 

Town  Hall,  tower 

East  Longmeadow,  Congregational 
spire. 

East  tidal  bench  mark 

Facing  Rock 

Feeding  Hills 

Congregational  spire 

Methodist  spire 

Florence : 

Methodist  church  spire 

Engine-house  tower 

Catholic  chuich  spire 

Congregational  church  spire 

Manufacturing  Co.'s  mill,  tower . . 

School-house  tower 

Qranby,  Congregational  church  spire. 
Hadley: 

First  Congregational  church  spire 

Second    Congregational    church 
spire. 

Hatchet 

Hatfield: 

Congregational  church  spire 

Smith  Academy,  tower 

HawesHill 

Haydensville: 

Catholic  church  spire 

Congregational  church  spire 

High  Rrage  Hill 

HiUiardKnob 

Hitchcock 

Holland  House,  chimney 

Holyoke: 

City  Hall  tower 

Engine-house  tower 

First  Congregational  belfry 

Windsor  Hotel  tower 

St.  Jerome's  Catholic  spire 

Second  Baptist  tower 

Second  Congregational  tower 

[ndian  Orchard,  church  spire 

Jenksville,  church  tower 

Jenks vill^  church  tower,  2 

Ludlow,  Methodist  tower 

Leverett,     Congregational    church 

spire. 
Longmeadow,  Congregational  church 
spire. 

McCarthy 

Mount  Esther 

Bf ount  Holyoke  Hotel,  flagstaff 

Bfount  Lincoln 

Mount  Toby 

Bfonnt  Tom 

Mount  Warner ,.. 

New      Braintree,      Congregational 

church  spire 

Nonotuck  Hotel,  tower 

N^orth     Amherst,     Congregational 
church  spire. 

NTonhBase 

N'orth       Hadley,      Congregational 

church  spire. 
(Northampton : 

Lunanc  Asylum  tower 

Cabholio  church  tower 


42 


27 
12 
25 
32 
12 


16 
16 


16 
08 

12 
13 
03 
04 
03 

20 
20 
19 
19 
19 
19 
15 

20 
20 


22 
21 
26 
18 
05 
05 

12 
12 
12 
12 
12 
12 
12 
09 
09 
09 
11 
27 


04 
27 
18 
21 
29 
14 
22 
19 


30.25 
46.61 
3L50 
45.62 
63.96 


16    20.74 


16.79 
12.02 


16  00.90 
16  27.60 
16    13.85 


16.66 
51.49 

53.95 
06.84 
52.20 
04.15 
58.94 

07.10 
04.50 
66.78 
54.16 
53.67 
51.98 
22.87 

30.88 
33.90 


01  39.60 

22  13.68 

22  15.68 

27  26.43 


22.87 
15.34 
55.14 
20.23 
07.39 
05.04 

24.32 
46.50 
41.16 
23.07 
34.10 
24.78 
18.36 
32.02 
31.91 
30.19 
29.10 
07.80 


08    00.83 


13.05 
10.19 
02.10 
49.38 
16.32 
30.80 
48.40 
01.16 


16  47.86 

24  36.74 

28  46.15 

23  19.70 


Longitude. 


720-780 


18 
19 


52.16 
38.61 


// 


72 


30 
38 
80 
03 
36 


40 
40 

40 


40 
80 

86 
27 
40 
40 
40 

40 
40 
40 
40 
40 
40 
31 

35 
35 


35 
35 
07 

41 
41 
43 
30 
15 
42 

30 
87 
37 
86 
86 
86 
36 
30 
29 
28 
27 
30 


30 
39 
35 
25 
32 
38 
34 
07 

37 
31 

86 
34 


38 
38 


28.34 
20.46 
26.60 
30.40 
10.22 


40  17.24 


22.28 
22.78 


11.40 

39  33.42 

40  16.00 


21.85 
45.62 

10.40 
85.00 
53.75 
45.48 
44.54 

26.20 
19.40 
07.03 
80.00 
44.64 
33.41 
04.12 

20.81 
47.72 


04    46.74 


50.97 
44.70 
07.18 

53.70 
89.08 
06.66 
38.37 
35.43 
14.89 

28.10 
31.98 
49.36 
22.72 
31.76 
48.58 
39.50 
07.04 
06.70 
58.94 
09.72 
06.90 


34    56.24 


17.18 
54.64 
17.70 
24.53 
16.28 
55.06 
22.20 
35.90 

15.20 
52.29 

43.57 
52.10 


61.00 
02.98 


Authority. 


C.&  G.S. 

do-... 

do.... 

G.  S 

C.  &  G.  S. 

do-.-. 


-do 
-do 

-do 
-do 
.do 

-do 
-do 

-do 
-do 
-do 
-do 
-do. 

-do 

-do. 

-do. 

-do. 

-do. 

-do 

-do. 

-do. 
.do. 

.do. 
.do. 
-do. 
-do. 
-do. 

.do. 
.do. 
-do. 
.do. 
-do. 
-do. 

-do. 
.do. 
-do. 
do. 
.do. 
.do. 
-do. 
.do. 
do. 
.do. 
.do. 
.do. 


.....do.. 


-do 
.do 
.do 
-do 
do 
.do 
.do 
.do 

-do 
.do 

-do 
.do 


.do 
.do 


Reference. 


Rept.  *86. 

Do. 

Do. 
Bull.  122. 
Rept.  '85. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 


Do. 
Do. 
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Name. 


Northampton— Continued. 

Episcopal  church  tower 

First  Congregational  church  spire 

Methodist  church  spire 

Bound  Hill  flagstaff 

Second    Congregational  church 
spire. 

North  Warner 

Packard 

Palmer,  Universalist  church  spire 

Peaked  Mountain 

Pelham,  church  spire 

Battle,  nag  in  tree 

Battlesnake 

BockBimmon .._ 

Secondary  signal 

Shingle  Hill 

Shutesbury : 

Congregational  church  spire 

Baptist  church  spire 

House,  chimney  ...^ 

South  Amherst,  church  spire 

South     Deerfield,      Congregational 

church  ^ire. 
South       Hadley,       Congregational 

church  spire. 
South  Qftdley  Falls : 

Catholic  church  spire 

Congregational  church  spire 

Methodist  church  spire 

Female  Seminary  Observatory. . . 
Springfield : 

Arsenal,  clock  tower 

Court-house  tower 

First  Baptist  church  spire 

Florence  Street  Methodist  church 
spire. 

Hope     Congregational      church 
tower. 

North    Congregational    church 
spire. 

St.  J  oseph's  Catholic  church  spire . 

South    Congregational     church 
spire. 

St.  Michaers  church  spire 

State   Street  Methodist  church 
spire. 

Water-shops  tower 

Sugarloaf  Hotel: 

South  chimney 

North  chimney 

Sunderland: 

Schoolhouse  tower 

Congregational  church  tower 

Three     Bivers,     French     Catholic 
church  spire. 

Tuft  Hill 

Two  Tree 

Ward  Hill 

Warwick  (Borden) 

West  bencn  mark 

West      Hampton,      Congregational 

church  spire. 
West  Springfield,   First-  Congrega- 
tional cnurch  spire. 
Whately  Congregational  church  spire 

White,  nag  in  tree 

Wigwam 

Wubraham: 

Congre^tional  church  spire 

BichHall,  tower 

Alander  Mountain 

Bald  Peak 

Brace  Mountain 

Comer  stone,  southwest  comer  of 
State. 

Dome  Peak .' 

French  Hill 

Qreylock 

Iron  Bolt 

Perry  Peak : 


Latitude. 


420-48° 

oil! 

42    19  16.88 

19  09.25 

19  10.72 

19  27.63 

19  04.82 


42 


22 

27 
09 
02 
23 
01 
01 
14 
02 
23 

27 

27 
27 
20 
28 


06 
06 

06 
06 


28 
28 


19 
39 
34 
43 

12 
18 


26 
12 
06 

07 
07 


66.00 
40.64 
28.06 
60.94 
32.30 
60.08 
60.68 
23.14 
23.04 
23.30 

11.85 
10.31 
42.20 
25.45 
44.71 


15    31.59 


13  13.03 

12  58.25 

13  00.92 
15  21.78 

06  26.48 

06  01.48 

06  10.88 

06  01.11 

06  38.69 

06  21.77 


06.63 
06.04 

15.20 
19.18 


05    61.94 


13.00 
13.30 


28  02.32 
27  67.91 
11    00.72 


01.64 
10.99 
12.13 
21.67 
44.22 
16.67 


06    52.18 


17.10 
02.27 
26.00 

16.48 
27.68 
42o_4so 

05  15.06 

06  07.30 
02  39.91 
02  58.38 


06 
25 
38 
02 
25 


07.30 
38.46 
14.09 
68.67 
16.66 


Longitude. 


720-78° 


72 


73 


37 
37 
87 

38 
38 

34 
21 
19 
20 
24 
24 
24 
26 
54 
41 

24 
24 
24 
30 
36 


05 
08 
10 
19 
36 
46 


38 
29 
24 

25 
25 


Authority. 


42.67 
63.14 
59.58 
22.38 
04.32 

17.90 
11.09 
35.91 

26.20    i do 

17.34     do 

28.67    I do 

28.60     do 

29.07    ' do 

07.82     do 


C.&  G.S 

do 

do 

do 

do 


.do 
do 
do 


60.50 


.do 


37.34     do 

36.46    : do 

41.61    I do 

13.94    ' do 

27.16    i do 


34    31.26 


-do.... 


38  05.58     do 

35  66.56     do 

35  56.42    i do 

34  40.88    ! do 


34  54.70 

35  21.02 
35  04.19 
34  03.72 


' do 

I do 

do 

do 


33    55.63    ! do 


35  13.45 

35  10.64 

35  00.10 

35  05.10 

34  53.36 

33  50.44 

35  32.98 
35  33.08 

34  44.74 
34  49.70 
21  21.30 


do 


04.56 
40.19 
24.85 
14.26 
14.10 
32.39 


37    31.94 


07.40 
47.53 
45.10 

64.87 
55.10 

78«»-74«> 

30  18.72 
25  59.11 
29  34.88 
29  15.96 


25 
02 
09 
29 
22 


59.11 
16.44 
69.13 
42.62 
48.78 


Beference. 


do.... 

.....do.-.. 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

G.S 

do.... 

C.&G.S. 

do.... 

do.... 

do.... 


do. 

do 

do 

do 
do 

do 
do 
do 
do 

do 
do 
do 
do 
do 


Bept.'86. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 


Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 

Do. 
Do. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Bull.  122. 

Do. 
Bept.  '86. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
BuU.i:38. 
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MASSACHUSETTS— Oontinaed. 


Name. 


Latitude. 


Longitude. 


Bvant  Bush 

w  ashington  spire . 


Basin.. 

Camp 

Chatnam 

Congre^tional  church  spire 

Flagstaff 

North  light-house 

South  light-house 

Spire 

Cove 

Crows  Lookout 

Cumming  flagstaff 

Eastham,     Congregational     church 
spire. 

El^dge 

Harding  Beach 

Lombard  Head 

Marsh 

Mayo 

Monomoy 

Light-house 

Morris  Island 

Mosquito 

Namequoit 

Nauset : 

Beach 

Center  light-house 

Harbor 

Old  Harbor 

Orleans,  Orthodox  church  spire 

Pine 

Pleasant  Bay 

Pochet -. 

Sampson 

Sankaty  Head : 

Sankaty  Head  light-house 

Shells 

Sipson  Island 

South  Wellfleet: 

CJongre^ational  church  belfry 

Metnodist  meetinghouse 

SquamHead 

Stage  Harbor  light-house 

Strong 


420-480 

/       // 

03    04.05 
21    67.78 

410-42° 

48.50 
60.58 
60.70 
58.54 
43.77 
18.28 
17.30 
02.79 
56.18 
06.96 
12.17 
28.28 


42 


41  39 
43 
41 

40 
40 
40 
40 
41 
36 
43 
47 
50 


Aldin 

Angelica  Point 

Atwood 

Back  River  Harbor 

Barnstable 

West  spire 

Court-house 

Lig:ht-house 

Unitarian  spire 

Bass  Hole 

Bass  River 

Light-house 

Billingsgate  light-house 

Bird  &land  light-house 

Bishop  and  Clerks 

Light-house 

Blacknsh  Creek 

Bluff  (Nantucket) 

Bourne  Hill 

Bowman  Hill  observatory.. 

Bowman  Point 

Brant  Point  light-house 

Brewster 

Unitarian  church  spire. 

Cambria 

CapePoge 

Lighr-house 

Centerville  church 

Charles  Neck 

Clark  Cove 

Clark  Point 

Light-house 

Coatae  Point 


44 
39 
55 
43 
46 
85 
33 
39 
89 
45 

44 
51 
47 
42 
47 
40 
44 
46 
45 
16 
17 
57 
44 

54 
54 
19 
39 
43 


34.88 
31.55 
51.66 
51.92 
00.17 
37.60 
33.78 
29.48 
26.91 
26.74 

05.66 
88.63 
22.72 
19.94 
04.86 
08.56 
34.89 
39.98 
21.74 
59.91 
01.21 
52.80 
09.28 

32.07 
24.54 
33.48 
31.55 
12.48 


780-740 


// 


73    28    56.63 
08    39.78 


69«- 

60  66 
69 
58 
57 
57 
57 
67 
67 
68 
68 
67 
68 

58 
59 
68 
65 
57 
69 
59 
67 
67 
67 

65 
57 
66 
59 
58 
59 
58 
56 
57 
57 
57 
57 
57 

59 
59 
59 
59 


41° 

42° 

70° 

41  49 

48.33 

70  57 

38 

28.97 

45 

45 

11.39 

04 

43 

18.58 

36 

41 

48.82 

18 

41 

54.89 

23 

42 

06.02 

18 

43 

21.16 

18 

42 

02.46 

17 

42 

49.98 

14 

38 

88.44 

12 

39 

06.44 

10 

52 

18.22 

04 

40 

09.65 

43 

34 

27.44 

15 

34 

27.52 

15 

54 

28.86 

01 

17 

31.40 

06 

44 

00.82 

29 

32 

38.10 

36 

32 

36.46 

m 

17 

23.20 

05 

46 

12.76 

04 

45 

43.24 

04 

59 

14.88 

00 

25 

11.50 

27 

25 

16.03 

27 

38 

44.94 

20 

40 

21.61 

44 

15 

20.47 

10 

35 

34.15 

54 

a5 

34.28 

54 

19 

06.62 

02 

70° 

41.66 
33.25 
48.38 
41.72 
23.61 
01.27 
01.50 
39.96 
35.17 
25.46 
04.86 
64.33 

39.60 
08.16 
51.02 
39.65 
10.44 
03.36 
39.02 
34.14 
32.60 
42.48 

34.32 
05.42 


46. 
01. 


80 
11 


30.20 
35.48 
39.64 
26.09 
00.43 
53.41 
56.52 
41.45 
52.03 

07. 10 
07.  ?2 
56.05 
03.16 
29.61 

■71° 
02.79 
55.3') 
24.31 
50.49 
25.58 
03.28 
17.64 
53.34 
57.67 
15. 54 
12.13 
10.84 
09.87 
04.14 
01.96 
02.04 
04.80 
26.77 
11.  a3 
04.32 
05.84 
34.61 
46.46 
57.32 
45.13 
03.75 
05.70 
49.27 
45.04 
43.10 
03.  G9 
03.91 
57.07 


Authority. 


C.&G.S 
....do... 

....do... 
....do... 
....do... 
....do... 
...-do... 
....do... 
....do... 
...-do... 
..-.do... 
....do... 
.-.do... 
....do... 

....do... 
....do... 
....do... 
...-do... 
....do... 
...-do... 
..  -do... 
....do... 
....do... 
....do... 

-...do... 
....do... 
-.-do... 
....do... 
...-do... 

—  -do... 
...-do... 
.-..do... 
...-do... 
...-do... 
.---do-.- 
.--.do--. 
--.do.-- 

-...dO--- 

....do... 
--..do... 
-...do.-. 
....do... 

....do... 
....do... 
...-do.-. 
-.-.do-- 
.-.-do--- 
....do... 
-..-do... 
-...do.-- 
.-.do--- 
....do... 
.--.do.-- 
--.do--- 
--..do-.. 
.-.do--- 
--.do--- 
....do... 
...-do--- 
-..-do.- 
....do--. 
--.-do--- 
...-do... 
.-..do... 
....do... 
-...do... 
--..do--- 
--..do--- 

—  .do--- 
....do-- 
....do--. 
....do..- 
...-do... 
...-do-.. 
....do... 


Reference. 


Bull.  122. 
Do. 

Rept.'85. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do, 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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MASSACHUSETTS-Continued. 


Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

CoatnePoint,2 

410-420 

O          /            '/ 

41    18    05.30 
36   48.36 

36  31.16 

43  41.74 

26  14.89 

24  52.36 

31  24.30 

32  54.42 

29  28.73 

32  17.88 

69    14.94 
28    04.80 
28    04.72 
28    13.44 
28    04.63 

44  00.87 
52    58.09 
49    26.09 
23    51.77 
23    27.29 
23    18.64 
56    15.18 
38    09.81 

35  53.11 

33  14.95 

38  19.40 
17    16.94 
14    15.94 
16    39.?^ 
20    50.30 
20    54.59 

41  27.96 
16    53.  &5 

42  33.28 
23    24.34 

37  03.52 
56    14.37 
41    49.93 

56  14.18 
41    12.39 

39  51.30 

20  47-35 

27  50.26 

36  15.84 
55    26.56 

28  51.06 

28    57.66 
27    15.15 
46    02.05 

37  53.34 

30  05.77 

38  10.79 

39  14.38 

25  46.74 

51  30.36 

52  58.13 

43  33.27 

58  53.29 

59  36.08 

21  30.10 

44  20.21 

41  31.14 
55    38.70 

38  49.68 

39  43.93 
37    46.57 
55    49.82 
33    01.00 

32  59.68 

42  03.08 
46    34.14 
30    56.11 

33  05.51 

57  39.11 
44    32.45 
20    14.11 

16    52.66 
23    24.34 

70O-71O 

oil! 

70   04   30.87 
21    06.60 
26    44.26 

43  20.57 

66  02.66 

67  00.18 
30    39.24 
33    48.63 

44  21.36 

56  19.09 

38    56.57 

33  50.91 
-33    49.00 

34  04.96 
33    50.90 
10    16.39 
32    0L74 

00  14.92 

32  56.96 
30    12.76 

30  56.88 
37    49.12 
54    18.85 
37    06.48 

37  12.52 
10    38.15 
06    16.66 

01  03.65 
14    06.85 
50    13.96 
50    07.68 
12    35.98 

01  31.46 
43    20.44 

02  46.06 

17  10.38. 
04    06.05 
24    13.64 
02    47.46 
04    35.97 
04    06.57 

31  34.16 

33  36.17 

38  57.00 

32  39.02 
36    00.96 

36    10.78 
36    20.18 
02    51.64 

18  26.67 
17    15.21 
17    20.20 

16  56.08 

40  40.70 
00    23.41 

32  01.75 

41  27.05 
41    54.63 
43    52.77 
30    19.67 
38    45.42 
12    16.86 
85    28.13 
24    56.98 
49   12.28 
48    11.30 
02    05.66 

33  09.76 
33    08.92 
53    00.02 
00    06.97 

57  16.44 
32    32.48 
43    23.40 
a5    49.73 

17  58.47 

06    07.00 
02    46.06 

C.&G.8 

do 

::::±:::::::: 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Rept.'86. 
Do. 

Cnlliftr Tiedare .  

CotaitNecl 

Do. 

Cromeset  Neck 

Do. 

Cuttyhuiik 

Do. 

Ilifirlit-hoiise 

Do. 

navisTTill         . 

Do. 

Davis  Neck _ 

Do. 

T>««ftrt  Hill 

Do. 

Dumpling  Rock  (Round  Hill)  light- 
house. 
Duxbury  Pier  licrht-house 

Do. 
Do. 

East  Chop 

Do. 

Tele&rfaph 

Do. 

T/ighT-house 

Do. 

EastQiop,  2 

Do. 

Elast  Scareo  (Borden) 

Do. 

East  Plymouth 

Do. 

Do. 

Edsrartown 

Do. 

Do. 

Spire 

Do. 

Blel  Iwver,  steeple 

Do. 

Fair  Haven,  black  snire 

■    Do. 

Do. 

Spire 

Do. 

Fish-house,  north  sable 

Do. 

Folger ,  astronomic  station 

Do. 

For'kedPond 

Do. 

Further  Creek. __ 

Do. 

Do. 

Li&rht-house  - » 

Do. 

Do. 

Gibb  Pond 

Do. 

Great  Hill , . 

Do. 

Great  Point  (Nantucket)  light-house . 
Great  Rock,  spindle 

Do. 
Do. 

Griffln  Tnlaud 

Do. 

HarnbUn  Hill 

Do. 

HaTnhUn  Monnd       _           _  _    

Do. 

Do. 

HaT*WT*h  Pnrt 

Do. 

Herring  Pond 

Do. 

Highland  House,  north  tower 

Hog  Island  Harbor 

Do. 
Do. 

Ho  mes 

Do. 

Ho  mes  Hole  (or  West  Chop)  light- 
house. 
Holmes  Hole  .- _ 

Do. 
Do. 

Holmes  Hole,  spire  _ - 

Do. 

Hopkins - - _ 

Do. 

Hvannis  - - - 

Do. 

Do. 

Lierht-nouse 

Do. 

Do. 

Indian T 

Do. 

Brook 

Do. 

Hill 

Do. 

Neck 

Do. 

Einiraton 

Do. 

Kinerston  spire __ 

Do. 

Kotavma  House,  north  tower 

Do. 

Long  Neck  ._ _ _ 

Do. 

Mannerson 

Do. 

Do. 

MarstonMill 

Do. 

Do. 

Mattapoisett  !^  eck 

Do. 

Mavo  Beach  li&rht-house 

Do. 

Menauhant  Hotel,  west  chimney 

Menauhant  Landing,  flagstaff 

Mendal  (Borden) 

Do. 
Do. 
Do. 

Mill  Hill 

Do. 

Mishaum  Point  r ,  ,  ^      - 

Do. 

Monaunt  Hill 

Do. 

MnnVflHill                   

Do. 

Do. 

Muskearet  Island  .- - 

Do. 

Nantucket : 

Baptist  church .. 

Do. 

Great  Point  light-house 

Do. 
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Nome. 

Latitude, 

LongitBdo. 

Antliorlty. 

Rt'terBQCO. 

et-Gontfntied. 

41'>-4ii 

"    ii 

56.73 
30,97 

ill 

SU    33.02 

1    1 
1    1 

IT   88:41 

60    10.86 
56    OO.W 

ill 

ill 
III 

ill 

i  ii 
ill 

ill 
III 

III 
111 

39   00,50 

III 

ill 

70=-7P 

06    68.70 

all 
III 

66    68.96 
48    40!20 

Ii 

37    07.20 

ill 

III 
III 

ill 

10   07.83 

ill 

32   37.31 

ill 
III 

.      55    19:00 

20    02.88 
30    00.45 

ill 

ill 

■  i|i 
ill 

30    22.83 

ill 

C.&G,B 

do 

...V.io'.V.'.V.V. 

;:;;!;;;;;;;; 
;;;:;Ie;;;; 

e;I;::e; 

Wi 

;;;;|;;;;;:: 

:::::do ::::::;: 

.-—do - 

liii 

Elii;; 
e;|;;;e 

e|Pe;; 

Bept^-85. 

Ii  towerad  Unitarian  chordi 
Bteamn 

BS: 

iTuuraUi  Bope  Works 

Do. 

'^^Urj 

^ 

m  (rumpling  Koclt),  light- 
1  (Marthas  Vineyard) 

Do. 
Do. 

1 
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MASSACHUSETTS-Continaed. 


Name. 


Tarpanlin  Cove  light-house 

TempesEnob 

Traro,  Congregational  church  spire.. 

Tnckamnck  telegraph 

Union  chapel 

War eham  Baptist  church 

Watcha 

Weeweeder  Pond 

Wenaumet  Neck 

West  Chatham 

West  Chop 

West  Chop  (Holmes  Hole)  light-house. 

West  Chop,  2 

West  Island 

Westl8land,2 

West  Yarmouth,  spire 

Wild  Harbor 

Windmill  Ranee 

Wing  Neck  lignt-house 

WolashaHill 

WoodsHole 

Episcopal  church 

Yarmouth  Port,  spire 

Alex 

Almy 

Attleboro 

Assonet 

Spire 

Flat-topped  church,  west  gable 
chimney. 

Bare  top 

Beacon 

Beveled  bam 

Birch 

Blackbeard 

Bluff  (Taunton  River) 

Bradford 

Briggs  (Taunton  River) 

Brown  Hill  ( Taunton  River) 

Bryant  Hill 

Bums 

Burt 

Canonicus 

Calvary 

Carpenter 

Chase 

aty 

Clark 

Copecut 

Cord 

Cupola 

Dartmouth 

Dean 

Depot 

Dodgers  stable,  turret 

Duriees,  cupola 

Eddy.. 

Eldridge 

Elisha 

Elm 

Fall  River 

Derrick 

Tower 

Spire 

FallRiver,2 

Ferry  wharf ,  chimney 

Frederick 

Florence 

French 

Gardner  Neck 

George  

Globe  village,  chimney 

Gooseberry  Neck 

Grave 

Graveyard 

Great  Rock 

Great  Meadow 

Hall 

Hampden 


Latitude. 

Longitude. 

Authority. 

Refe'^nce. 

410-480 

700-710 

o        /          // 

o       1         n 

41    28    07.90 

70    46    28.74 

C.&G.  S 

Rept  '85. 

42    58.46 

39    48.84 

do 

Do. 

60    54.06 

03    18.44 

do 

Do. 

18    14.51 

15    08.47 

do 

Do. 

27    16.82 

33    31.05 

do 

Do. 

45    27.19 

43    03.63 

do 

Do. 

20    52.19 

36    38.35 

do 

Do. 

14    35.28 

05    37.92 

do 

Do. 

40    68.14 

39    41.00 

do 

Do. 

40    09.42 

01    42.19 

do 

Do. 

28    54.29 

36    18.04 

do 

Do. 

28    61.06 

36    00.96 

do 

Do. 

28    52.61 

35    58.26 

do 

Do. 

34    56.62 

49    20.79 

do 

Do. 

35    ^.09 

49    04.85 

do 

Do. 

38    59.06 

13    46.73 

do 

Do. 

38    22.19 

39    09.05 

do 

Do. 

16    40.22 

06    49.57 

do 

Do. 

40    49.38 

30    41.75 

do 

Do. 

20    29.02 

48    38.50 

do 

Do. 

31    38.80 

39    41.58 

do 

Do. 

31    19.86 

39    48.10 

do 

Do. 

42    24.82 

14    37.13 

do 

Do. 

41«'-48«> 

71o_72o 

41    54    07.08 

71    03    34.97 

do 

Do. 

30    42.29 

01    49.85 

do 

Do. 

56    54.14 

17    22.60 

do 

Do. 

47    25.35 

05    56.88 

do 

Do. 

47    45.95 

04    08.00 

do 

Do. 

.    47    30.28 

04    15.24 

do 

Do. 

48    52.85 

06    00.44 

do 

Do. 

42    16.82 

10    29.71 

do 

Do. 

50    12.73 

07    09.14 

do 

Do. 

52    08.52 

05    04.66 

do 

Do. 

40    28.88 

10    58.83 

do 

Do. 

45    54.52 

07    49.70 

do 

Do. 

54    17.32 

04    38.04 

do 

Do. 

54    56.20 

03    49.46 

do 

Do. 

47    25.29 

06    27.65 

do 

Do. 

49    39.79 

04    43.71 

do 

Do. 

44    26.70 

08    52.72 

do 

Do. 

51    28  72 

05    49.61 

do 

Do. 

53    10.26 

02    47.30 

do 

Do. 

43    40.82 

08    05.04 

do 

Do. 

51    36.08 

05    33.64 

do 

Do. 

iO*  23.92 

11    16.46 

do 

Do. 

41    43.77 

10    19.09 

do 

Do. 

51    52.70 

05    13.14 

do 

Do. 

43    17.24 

03    36.64 

do 

Do. 

53    56.12 

02    36.60 

do 

Do. 

52    31.55 

05    48.05 

do 

Do. 

34    11.59 

01    47.54 

do 

Do. 

54    37.32 

04    15.35 

do 

Do. 

'      46    31.09 

07    15.07 

do 

Do. 

40    56.33 

10    40.24 

do 

Do. 

42    36.36 

09    04.82 

do 

Do. 

1  54    24.83 

03    58.18 

do 

Do. 

31    46.11 

05    08.27 

do 

Do. 

I  53    58.58 

02    23.21 

do 

Do. 

53    51.72 

02    17.50 

do 

Do. 

42    39.25 

06    45.54 

do 

Do. 

42    19.32 

09    56.72 

CO 

Da 

42    00.87 

09    25.42 

CO 

Do. 

42    06.87 

09    15.00 

C  O 

Do. 

42    39.74 

06    45.38 

CO 

Do. 

42    34.30 

10    46.90 

--— Vo 

CO 

Do. 

53    41.36 

04    27.12 

Do. 

50    45.03 

06    58.03 

do 

Do. 

53    35.60 

05    34.67 

do 

Do. 

42    33.74 

12    24.81 

do 

Do. 

53    17.58 

02    48.11 

do 

Do. 

41    17.27 

10    23.84 

do 

Do. 

29    20.08 

02    19.61 

do 

Do. 

54    04.71 

02    38.62 

do 

Do. 

49    34.48 

07    28.94 

do 

Do. 

51    32.36 

17    15.47 

do 

82: 

52    45.14 

13    02.29 

do 

54    23.37 

04    16.29 

<1o 

Do. 

53    20.15 

02    23.86 

uO 

Do. 
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Name. 

Latitude. 

Lon^tnde, 

41    Bi    01.44 

III 

62  38-ee 

III 

ill 

Its 

48    26.BT 

III 

30   01:73 
29    50.40 
48    27,28 
46    ai.4» 

ill 

50   01.41 

III 

43    44:05 

iS 

63  12.1a 

III 

64  04,57 

ill 

ill 
ill 

53    08.94 

62    43:00 
52    12.61 

Tl    Ofi    13.98 
oa    12.80 

ii 

ill 

02  27.11 

03  40.49 

ili 

ill 

07    2fi:83 
10    65:ST 

ill 

07    4335 

m    10,  B8 
Oe    17.02 
OB    27,97 
02    12.T0 

iii 

OT    38.87 

ill 
ili 

13    30.90 

02  20.91 

III 
III 

03  60:02 

ill 

C.ft  Q.B 

do 

;:::|;e;;; 

do 

;;;:;!;;;;;;;; 

'..'."dti'.v.'.:.-. 
::::|:::::::: 

:::::|:::::::: 
.....il:::.:::. 

do 

::;:|;;;;:::; 
;:;;;|;;;;-;; 

I 

OTdHiii 

1 
1 

OEOaEAPHIC  POSITIONS  IN  THE   UNITED  STATES.    [buij.W. 

BHODE  ISLAND. 


^^ 


Anderson,  bi^  cniKd*  — 
Aatbony 

Apponuug,  spire 


Bftboock 

Biloh,  bonse,  north  chimney. .. 
Bwbor  Height 


.^ni  cupola 

Bam,  yioiXB  eopol 
Bom,  west  KHUe. 
Bittj 


?^ -- 

BeaccoiKile 

Bsaconpole  (Borden) .. 
Beavert:^  Ught-hooBe 


North  Ugbt-houBL  , 

Soatheiurt  light-hou„ 

Border  Hill,  topoBraphiealpole—. 
BoBtonNock 

Briatol; 

Mothodifltchoroh"'."!!^!!'.'.. 


Brown  (S.),  bonea  cnpobt  -■ 
Browning.  hauBe chimney.. 
Browning  ( W.T.).  hoaBe,cen 

B^k  Ifeck  (Borden} 

BalloctNeck 

Bnllock  N«ck,  8 

BnnkBrHiU _ _ 

BuBby  Hill 


Bntua.... 

Calf  Paatur 
Castle  HiU- 


alUlneA.mJddieGU^Tiey-- 


CoUegeHill.. 

Conunons  

Conanieat,  north  _. 


CraniwrryHm-, 
CTHnhBrry  Hill,  Z 
Davis  (O.).  house, 

Diamond  Hiil,  Vre 


Dumplin 

Duniplln,2 

DutchMand: 

FlriKBtaff  (1888)_ 

Light-hooBO  (1868) 

Dyer  1  '      ' 


It  Bock... 


FairgroD 
Fiehhom 


Posland  P<^t  Honse... 

Fort  Adams: 

PtagaMir  (M68) 


Longitnde.       Antborlty.      Betereuce. 


41  "-48° 

.   41    19  I 

Ed  SB.K 

8S  41^3] 

88  M.Sf 

*i  47.  a 

41  K.W 

U  U.4i 

u  as.ia 

iS  M.3f 


at  gable  ehimnuy. 


an  13. :» 

4fi  »4.M 

00  os.ae 

%  6a.ee 

ZB  57.^ 

21  61.  HI 

23  Z8.3S 

10  32.  (H 

09  10  01 

13  39.  «e 

13  29. IS 

09  10.12 

23  B8.71 
28  19.  M 

40  12.M 

40  15. 3e 

24  39.9G 


13  43.ffi 

41  19. 12 

3«  65.M 

3a  65.74 

37  40.fl£ 

27  53,02 

39  13.97 

21)  IS.OC 

£9  IS.  04 

30  00.12 

80  O9.0S 

37  09.W 

GO  lS.H!i 

21  16.21 


lA  AS.«. 
23  28.3S 
£2    38.23 


a  38.28 

*fl  08.49 

36  30.S4 

34  3i!T4 

34  33.05 

38  m.SB 

38  2H.70 

20  06.43 

18  25.87 


■"&." 
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RHODE  ISLAND— Continned. 


FortHUl 

Fort  Indeijendenco,  2 

FnurComara,  balfrv 

PculHland 

House  ohlmney 

Glbbs-"".::"' '_■":"  "/_;;  "■."."." 

Olbbs,3 

(loat  Island,  light-bouse  (IBlSi .... 
QooIdlalBDd 

OoverBuTiMaDd'.'.'.'.y/.'.V.I'.,"" 

Green,  bant  cupola -- 

Green  Hill 

Green  Point 

Grlswold,  tarn,  Buutti  cupola 

Halfway  Hock _ _ 

Hall  -.-- 

Hall  (Ben),  house,  west  chiniuey. 

Hamilton  MiIIb,  cupoln 

Harn&.lrarn.  east  cupola. - 

Hazard  (A.P.t- 

House,  ceutercbimney 

Caatle 

Hectoi - 

HiBhHm 

HigbKocks 

Ht«  Island 

Hob  Island.  2 

Hoglaland.3 

Horn  Island 

Howland.baru  cupola 

Joahus  Cbampiin 

Kenyon..._ 

Senyou  (H.  G.},  house,  ceat«r  obim- 

Ketfle  Point  - 

Xingston.  chorab  spire 

Kinnlcut 

Euanp  Point, houEBchhuUBy ... 
Lbwiou,  bouse, flugstaff -- 

Littie  Compton"".'"'"_'.'.".";" 

Little  Compt(in,a(18T0) 

Church  spiro_ 

McSparrow  ._ 

McSparrow.a 

Meehnghouse  Hill-.- -.- 

MeetmBbousB  Hill,  2 

Mlantonojny  - 

Monnt  Hope  (Borden) 

MountHope.B.- 

Uumlord,  CraaBton 

Munroe  (Borden) 

Narraeonsett.  church 

If arraffansett  Bay ,  yello  wbam  cu  polii 

Nayatt  light-bouse  (IWBI 

NayattliBbt-hoaBe(lM3| 

Neataoonkannt ..- _ 

Newport : 

Brouson'a  bouse  flagstaff 

Church 

Belmont's  bouse  cupola -.. 

Catholic  Chun*  spire 

Ocean  House -- 

NowWeeden-- 

North  Popasquaah 

North  Wmdmill 

Northeast  comer  of  Conneotlctit— . 
Northwest  comer  of  Bhode  Island. . 

Noyea  Neck 

Noyea  Point 

BuU.  123- 3 


Tl    t»    15.13 


33  15.  Ot 

«8  5S.70 

35  41. 3f 

SS  sa.tt 

28  39.6i 

2»  ss.oe 

St  IH.80 


4e  m.s 

as  an.* 

41    01.71 


12  m.u 

■X  w.n 

48  14.  St 

IB  60. 5f 

18  60.71 

IS  60.8! 

21  68.  S! 
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RHODE  ISLAND— Continued. 


Name. 


N^e's  (R. )  house,  white  chimney 

Paine 

Pappoose  Squaw 

Pappoose  Squaw,  2 

Paradise  Rock 

Patience 

Pawhungernock,  church 

Pawtucket : 

Spire 

Dark  spire 

Pawtuxet 

Borden 

Beacon  (1843) 

Church  spire 

PelegTiflf 

Peirce : 

Bam 

Bam  cupola 

Pine  Hill 

Pocasset 

Point  Judith 

Light-house  (1838) 

Pojack 

Pomham 

Beacon  (1843) 

Poorhouse : 

Belfry 

Northeast  gable 

Portsmouth,  belfry 

Portsmouth  Grove,  flagstaff 

Potter's  windmill  shaft 

Potter's  (widow)  barn 

Potter's  (A.)  house  chimney.... 

Potter's  (Dr.)  house  chimney 

Prince 

Prosi)ect  Hill 

Providence: 

Baptist  church 

Congi  egational  church 

Hi^n  Street  church 

Unitarian  church 

Quaker  College 

Vitriol  works  chimney 

Prudence  

2(1869) 

Island,  light-house  ( 1861 ) 

Island,  light-house  ( 1869) 

South 

>uaker 

monochontaug... 

{uonsett 

^uonsett,  2 

)uonsett,  3  (1868) 

leynolds 

Rocky  Point 

Hotel  chimney 

Rose  Island 

Flagstaff 

Rumstick 

Sable  Point 

Sakonnet  Point 

Sanders's  (E. )  house  chimney 

Sandford,  mill  cupola 

Sandhill 

Sandy  Point 

Schoolhouse  chimney 

Seventh-Day    meetinghouse,  north 
chimney. 

Shannock  

Shaw's  (Peter)  barn  cupola 

Sherman 

Sherman 

Sherman's  (J.  P.)  house  center  chim- 
ney. 

Sherman,  house  chimney 

Signal  flag 

Simmons 

Simmons,  2 

Slate 

Slate   Hill,  flagstaff  (1869) 

Smith,  barn  cupola 


Latitude. 


41o_42o 

/        // 


41 


21 
09 
80 
39 
30 
80 
30 

52 
52 
45 
45 
45 
45 
23 

48 
25 
38 
39 
21 
21 
39 
46 
46 

30 
a') 
36 
35 
30 
S3 
30 
27 
44 
49 

49 
49 
49 
49 
50 
49 
36 
36 
36 
36 
34 
34 
19 
35 
35 
35 
33 
41 
41 
29 
29 
42 
46 
27 
20 
33 
21 
39 
32 
23 

28 
29 
30 
30 
23 

33 
35 
29 
29 
32 
32 
36 


54.53 
18.85 
15.20 
15.20 
05.51 
33.47 
20.06 

36.04 
53.95 
56.80 
14.19 
35.56 
59. 12 
18.75 

22.47 
34.08 
00.47 
09.42 
54.84 
39.88 
04.92 
42.15 
35.13 

26.86 
21.98 
13.34 
13.03 
56.30 
18.00 
29.90 
00.95 
JM.61 
44.64 

38.92 
12.90 
05.73 
27.89 
00.56 
49.56 
24.42 
22.23 
21.34 
28.93 
44.45 
57.38 
59.99 
26.58 
16.90 
17.03 
45.55 
29.73 
21.91 
48.20 
47.52 
24.  a5 
02.38 
16.36 
26.32 
05.93 
40.62 
43.29 
18.25 
36.04 

05.19 
14.50 
16.94 
16.94 
25.18 

47.42 
32.16 
32.29 
32.08 
21.01 
22.15 
00.02 


Longitude. 


710-72° 
o       /        // 


71 


46 
33 
18 
18 
15 
21 
50 

22 
23 
23 
23 
22 
23 
48 

22 

28 
20 
11 
29 
28 
24 
21 
22 

19 
24 
14 
17 
22 
12 
21 
26 
18 
24 

24 
24 
25 
24 
23 
25 
18 
18 
18 
18 
19 
15 
42 
24 
24 
24 
26 
21 
21 
20 
20 
18 
22 
11 
44 
26 
42 
24 
22 
36 

38 
08 
30 
30 
31 

22 
25 
09 
09 
15 
15 
25 


Authority. 


C.&G.S 

do... 

do... 

do... 

do... 

do... 

do... 


28.12 
44.99 
02.62 
02.45 
45.50 
24.58 
25.46 

53.84     do 

05.06     do 

13.95     do 

41.72     do 

50.95    I do 

30.53    I do 

40.42    ' do 

59.79     do 

50.74     do 

a5.81    ! do 

32.36     do 


Reference. 


17.94 

do 

54.73 

do 

27.97 

do 

28.04 

do 

27.08 

do 

43.31 

do 

50. 76 

do 

53.67 

do 

13.73 

do 

28.  tt) 

do 

17.07 

do 

38.60 

do 

30.46 

do 

56.32 

do 

20.85 

do 

32.12 

do 

50.78 

do 

16.2;> 

do 

19.99 

do 

56.  ai 

do 

21.92 

do 

42.59 

do 

4L81 

do 

14.46 

do 

30.  a5 

do 

32.96 

do 

18.34 

do 

37.33 

do 

33.70 

do 

23.02 

do 

23.20 

do 

52.10 

do 

50.00 

do 

56.52 

do 

34.44 

do 

34.30 

do 

07.76 

do 

06.14 

do 

46.09 

do 

46.60 

do 

53.50 

do 

17.39 

do 

37.14 

do 

33.32 

do 

30.00 

do 

21.49 

do 

45.72 

do 

56.19 

G.  S 

56.02 

C.&Q.S 

45.62 

do 

24.25 

do 

42.20 

do 

34.21 

do 

34.6(5 

do 

59.6-4 

do 

56.41 

do 

23.04 

do ......._ 

Rept.  '85. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Bull.  122. 
Rept.  '85. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Bull.  122. 
Rept.  '85. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do 


i™\     GtOSi^US^iC  tOBVKlD^B   W    THE    UNITED   STATES. 


Episcopal  ehureh  towur 

Dni  cm  clioroli  tower 

SontiBock ...- 

Spar  Island 

Spencer  jail  "■Warwick 

Stargnt  talaiid,  hoiue,  DOTtb  xalild . . 


L&tltude.         Longltnde.    |    Aotliurlty.       Befur 


11  XI  m.3a 


«rloafHni._ 


4cfdintie3 


Topographleal  polo,  * — 

Topographical  pole,  Q 

TonTtellot.  GloDceater. . . 
Tower  HilL  cburcli 

TowenetNeri  (Bovdunl. 
Taushn,  house  cupola... 
TillBBBHm  .. 


rEan  Hotel .. 


TQlaee 

■Vnedel 

ImgBta'ff _ 

CllurCli.BrajBplTO  .- 
flhiirch,  white  Bpire .. 

Wamn ; 


MethodlHt  Bulre.. 

Beacon  <188S) , 

"Warwick  l»aoon  (1813) 

Warwick  lisfat-taouBe  <  1888) . . 

■Warwick  Not*--- 

"Watch  Hill 

Lighl-honno . . 


a,  houfla  cblmDC 


"Well  Hill 

■West  'tlmdV  Sew  York 'ciuiiflat*- 


Wljftrton'H(D.)  hoiiiw,eastcl 
"White  Hoiuta : 

West  chlnmiiy 


Baptist  cliQrcS. ...".; 
IJeb.t.honse  ( IMS) . . 


Wlndndll-., 

Wlndinlii  ■"'-"; 
Windmill.  S  (IM 
WinB-- 


1    lli  43l»4  , 

IS  si.m  I 

£s  laer  ' 

n  14.  e* 


3S  IS.™ 

12  «>.»! 

3S  .si.im 

as  17.72 

as  vt.Tf 

St  Sl.Si 

80  10.18 


17  01.14 

IT  re.  72 

17  87.24 

^  ai.17 

^  43.91 


11  SO.M 

II  in.»s 

33  IS.  16 

10  ia.so 


CONNECTICUT. 


BaU  Peak,  Mount  Bto 

Connecticut  line  (Borden) 

Atwooda.  machine  works  cupula. 
Bra  Hill 
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GEOGRAPHIC   POSITIONS    IN   THE   UNITED   STATES,    [bullous. 


CONNECTICUT-Continued: 


Kame. 


Chapman  HiU : 

Eels  HiU,  2 

Frost 

Grant  Hill 

Jesse  Main 

Lantern  Hill 

Morgan  Point,  light-house  (1874-1886). 

Mount  Riga  (on  Ball  Peak) 

Noank,  spire  (1882) 

North  Stonington 

Northeast    comer    of    Connecticnt 
(Borden). 

Palmer 

Portersville,  spire  (1835) 

Powkhungemock  church  (1838) 

Quacatog 

Kam  Island: 

Hotel  flagstaff 

Reef  Spindle  (1835) 

Road  Meetinghouse  (1838) 

Sandford 

Stonington: 

Meetinghouse  (1835) 

Harbor,  light-house  (187^-1886)  . . . 

Wahiut  Hill 

Wamposset 

Wilcox,  flsh  works,  brick  chimney 


Latitude. 


410-42° 

Off/ 


41 


Allen i , 

Arnold  Quarry 

Avery  Hill 

Avery  Hill,  2 

Avery  Point 

Avery  Point,  2  (1882) 

Ayer 

Bailey 

Bald  Hill 

Do 

Baldwin 

Barker 

Bartlett 

Beacon 

mil 

Hill,3  (1882) 

Beckwith 

Bethany : 

Church  spire 

South 

Bigelow's  house,  chimney 

Brnmii 

BlockPoint .--.: 

Block  Point,  2  (1882) 

Bluff  Point 

Bog  Hole  Hill 

Bog  Hole  Hill,  2  (1861) 

BoUesHill 

Book  Hill 

Boulder 

Bradley 

Brainerd 

Branford,    Congregational     church 

spire  (1876). 
Branford  Reef,  beacon  (1881-1882)  . . . . 

Brethren 

Brewster's  Factory  cupola 

Bridge 

Broadway  church 

Brockway •.. 

Brooks 

Browning 

Buckingham 

C 


Camp  Hill 

Canal  Dock 

Case , 

Cedar 

Do 

Do 

Centerville,  church 

Champion  House  flagstaff. 
Chapin 


29 
22 
20 
25 
26 
27 
18 
00 
19 
25 
01 


32.28 
49.87 
57.57 
25.17 
3L63 
37.93 
59.43 
43.33 
33.76 
50.53 
24.82 


21  37.29 

21  14.80 
30  20.06 
23  15.29 

18  40.34 

18  23.16 

22  23.44 

27  42.80 


20 
19 
25 
19 
19 

41° 

41  17 
28 
28 
20 
18 
18 
19 
22 
58 
27 
24 
15 
14 
18 
17 
17 
21 

25 
23 

18 
20 
17 
17 
18 
18 
18 
27 
22 
14 
17 
29 
16 

13 
24 

18 
17 
31 
23 
25 
25 
22 
16 
16 
17 
22 
31 
22 
17 
23 
27 
18 


12.24 
42.  ?2 

14.80 
44.65 
59.45 

420 

40.30 
26.06 
02.99 
21.52 
57.59 
57.02 
55.92 
51.64 
25.89 
43.10 
06.00 
15.84 
54.10 
48.03 
34.65 
34.38 
12.50 

30.92 
34.15 
09.63 
11.29 
09.68 
11.78 
53.97 
49.74 
49.74 
49.24 
06.53 
34.79 
14.20 
18.49 
52.22 

16.78 
53.18 
09.46 
33.28 
34.05 
23.64 
24.26 
05.54 
56.35 
14.33 
30.41 
38.30 
31.63 
08.33 
41.98 
43.14 
01.60 
42.76 
01.01 


Longitude. 


710-72° 

O  f  ff 

71    61    40.57 


61 
51 
54 
49 
56 
69 
27 
69 
61 
48 


04.85 
08.25 
06.05 
15.00 
40.83 
23.67 
57.84 
13.14 
20.72 
04.20 


55  41.92 
68  24.87 
60  25.46 

56  68.57 


58 
68 
64 
66 

54 
54 
54 
65 
57 

72°- 
72  58 
30 
02 
01 
03 
08 
21 
04 
11 
25 
04 
48 
42 
03 
24 
24 
21 

69 
68 
54 
69 
12 
12 
02 
18 
18 
04 
24 
42 
49 
31 
48 


46.46 
29.42 
51.18 
59.30 

21.08 
21.59 
35.66 
16.93 
13.04 

78° 

23.88 
28.54 
58.71 
05.25 
52.58 
62.68 
38.38 
56.93 
55.03 
06.86 
40.25 

Ox.  M^ 

44.85 
58.98 
08.85 
09.32 
23.04 

47.33 
03.90 
04.21 
08.35 
19.75 
17.37 
04.97 
56.90 
56.95 
43.04 
47.38 
21.46 
28.04 
35.95 
40.61 


48  20. 

65  48. 

64  38. 

65  59. 

04  33. 
23  18. 
25  42. 
06  23. 
23  47. 
64  21. 
34  13. 
64  62. 
53  32. 

05  25. 
23  40. 
57  44. 

64  n. 

27  53. 

06  45. 


68 
69 
72 
19 
65 
73 
99 
63 
90 
20 
41 
73 
34 
87 
05 
57 
50 
32 
28 


Authority. 


Reference. 


C.&G.S 


do 
.do 
do 
do 
do 
do 
do Rept.'Se 


Bull.  122. 
Rept.  '85. 
Rept.  '88. 

Do. 

Do. 

Do. 

Do. 


do 
.do 
.do 


Do. 
Do. 
Do. 


do '  Rept. '88 


.do 
.do 
.do 

-do 
.do 
.do 
.do 

.do. 
.do. 
do 
-do 
.do 

do. 
.do, 
.do 
.do 
.do. 
.do 
do 
.do 
.do 
.do 
.do 
-do 
.do. 
.do 
.do. 
.do 
.do 

.do 
.do 
.do 
do, 
-do 
-do. 
-do 
-do. 
.do 
-do 
-do 
.do 
.do 
.do 
.do 

.do 
.do 
.do 
-do 
-do 
-do 
.do 
-do 
-do 
.do 
.do 
.do 
.do 
-do 
-do 
-do 
-do 
-do 
-do 


Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Rept. '86. 

Rept.  88. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Bull.  122. 
Rept.  '88. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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OONNECnCUT— Continued. 


Name. 


Cbarleston,  cupola 

Chemical  works  ventilator 

Cheshire,  church  spire 

Chester: 

Landing 

Spire 


Chestnut,  1  (1875) 

Chestnut,  2  (1875) 

Chestnut  Hill 

Clark  Point 

Clinton,  church  spire  (1882) 

Cornfield  Point 

Cornfield  Point,  2  (1882) 

Cone 

Do 

Cornerstone 

Cow  Hill 

Cow  Point 

Crane  Bar 

Cromwell,  Congregational  church — 

Deep  River  spire 

Dickerman 

Dike 

Doane 

Doolittle ,- 

Dragon,  brick  church,  spire 

Ducklsuand 

Duck  Island,  2  (1882) 

Pair  Haven: 

Spire 

Second  Congregational  church  . . . 
Falkner  Island,  light-house(1833-1882) . 

Falls  liberty  pole  — .^ 

Fellows 

Fenwick  Hall,  flagstaff 

Ferry 

Ferry,  2(1861) 

Fishnouse 

Flagstaff 

East 

East  Haddam: 

Congregational  church 

Episcopal  church 

East  Hartford,  square  steeple,  green 

blinds. 
East  Haven: 

Flagstaff  (1875) 

Spire 

East  Kock 

East  Bock,  2  (1871) 

Edgecombe  House,  flagstaff 


Ely 

Ely,  2  (1861) 

Ely,  3  (1861) 

Enunons  

Essex 

Baptist  church 

Congregational  church 

Episcopal  church  (1861).... 

E8sex,2  (ifel) 

Forbes 

Fort  Hale,2(1874) 

Fort  Hill,  2  (1882) 

Fort  Trumbull,  flagstaff  (1882) . 

Fort  Wooster,  8  (1882) 

Four  Mile  River,  2  (1882) 

Fresenius  Brewery  cui>ola 

Gelston 

Giant  Head : 

Goshen. 

Granby 

Grassy  EQll,  church 

Gravel  Bluff 

Graves .... 

Great  Hummock 

Great  Rock 

Green  Hill 

Griswold 

GrotonHiil 

Grotonliong  Point 

Groton  Ixnig  Point,  2  (1882).... 


Latitude. 

Longitude. 

Authority. 

Reference. 

41o_42o 

720-78° 

o       /        // 

0       /         // 

41    31    41.22 

72    Oi    50.63 

C.  &G.S 

Rept.  '88. 

16    or.  90 

54    07.34 

do 

Do. 

29    52.78 

54    12.18 

do 

Do. 

24    50.52 

25    45.96 

do 

Do. 

24    04.64 

27    15.16 

do 

Do. 

21    56.86 

57    05.62 

do 

Do. 

23    12.86 

55    28.34 

do 

Do. 

31    27.38 

25    53.56 

do 

Do. 

14    00.82 

58    43.15 

do 

Do. 

16    39.89 

31    38.74 

do 

Do. 

15    42.21 

23    14.28 

do 

Do. 

15    42.48 

23    14.73 

do 

Do. 

24    38.76 

26    52.80 

do 

Do. 

17    55.09 

50    58.03 

do 

Do. 

24    U8.62 

05    27.44 

do 

Do. 

17    44.40 

32    29.65 

do 

Do. 

24    32.33 

05    33.94 

do 

Do. 

17    06.14 

54    13.95 

do 

Do. 

35    48.75 

38    46.76 

do 

Do. 

23    12.14 

26    04.78 

do 

Do. 

25    06.94 

55    42.34 

do 

Do. 

17    01.99 

66    16.54 

do 

Do. 

22    27.19 

24    47.58 

do 

Do. 

22    25.18 

58    48.29 

do 

Do. 

18    35.18 

53    26.31 

do 

Do. 

15    23.67 

28    33.14 

do 

Do. 

15    23.91 

28    33.26 

do 

Do. 

18    35.20 

53    26.33 

do 

Do. 

18    27.90 

53    08.81 

do 

Do. 

12    43.18 

39    14.45 

do 

Do. 

32    08.89 

05    28.42 

do 

Do. 

31    06.86 

04    09.50 

do 

Do. 

16    20.43 

21    15.03 

do 

Do. 

18    57.92 

21    66.98 

do 

Do. 

18    57.91 

21    57.00 

do 

Do. 

15    49.62 

27    53.71 

do 

Do. 

31    01.07 

04    53.78 

do 

Do. 

16  58.  rr 

63    58.50 

do 

Do. 

28    49.29 

26    48.97 

do 

Do. 

27    37.70 

27    33.73 

do 

Do. 

46    08.56 

38    41.38 

do 

Do. 

16    32.08 

52    04.15 

do 

Do. 

16    41.82 

52    19.?^ 

do 

Do. 

19    37.42 

54    17.44 

do 

Do. 

19    42.43 

54    26.32 

do 

Do. 

19    31.46 

04    31.67 

do 

Do. 

21    51.48 

22    27.20 

do 

Do. 

21    51.48 

22    27.19 

do 

Do. 

21    62.97 
32    06.35 

22    24.74 

do 

Do. 

32    07.63 

do 

Do. 

20    33.36 

23    49.09 

do 

Do. 

21    18.26 

23    33.57 

do 

Do. 

21    09.96 

23    34.24 

do 

Do. 

21    11.08 

23    32.43 

do 

Do. 

20    33.33 

23    49.09 

do 

Do. 

17    47.40 

54    07.40 

do 

Do. 

16    14.79 

54    18.57 

do 

Do. 

20    47.82 

00    40.65 

do 

Do. 

20    38.28 

05    39.16 

do 

Do. 

16    55.92 

53    35.12 

do 

Do. 

18    12.40 

16    13.48 

do 

Do. 

17    56,34  • 

66    36.16 

do 

Do. 

26    57.58 

26    31.49 

do 

Do. 

25    35.82 

53    59.06 

do 

Do. 

17    57.  &5 

06    47.94 

do 

Do. 

55    57.06 

63    18.88 
17    16.50 

G.  S 

Bull.  122. 

23    45.56 

C.  &G.S 

Rept.  '88. 

19    20.44 

21    05.84 

do 

Do. 

17    52.84 

36    51.65 

do 

Do. 

15    35.22 

30    43.34 

do 

Do. 

20    31.54 

61    11.30 

do 

Do. 

49    00.26 

23    14.32 
39    36.26 

G.  S 

Bull.  122. 

17    30.24 

C.  &G.S 

Rept.  '88. 

22    38.27 

04    54.20 

do 

Do. 

18    26.80 

00    21.29 

do 

Do. 

18    25.09 

00    19.93 

do 

Do. 
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CONNECTICUT-Continued. 


Name. 


Groton  Monument 

Grove 

Guard  House  Point,  chimney 

Haddam: 

Academy 

Congregational  church 

Court-house 

Haddam  Neck 

Congregational  church 

Methodist  church 

Flag 

Hadlvme,  church  cupola 

Hamourg  Cove 

Hamden  methodist  church 

Hammonasset,  hotel  chimney 

Hammonasset,  2  (1882) 

Harrison 

Hartford : 

South  Congrregational  church 

Arsenal  flagstaff 

Colt  *s  factory 

Old  State  House  cupola 

Windsor  avenue  church 

Hatchett  Point 

Hatchett  Point,  2  (1882) 

Hayden  Point 

Hemlock 

Hemmingway 

Hen  and  Chidkens  beacon  (1882) 

Higganum : 

Congregational  church 

Methodist  church 

High  Hill 

Highlands 

High  Rock 

Hiilhouse 

Hillside 

Hoadley  Neck 

Hogshead  Point 

Holt 

Honey  Hill 

Horse  Pond 

Horse,  cupola  of  house 

Hotchkiss 

Howard,  1  (1876) 

Howard,  2(1877) 

Huddenston 

Hungry  Hill 

Ives  cupola 

Indian  Neck 

Insane  asylum,  northwest  chimney. . 

Jail  Hill 

Jeremy : 

North 

South 

Jewett 

Joe  Post  liffht  (1861) 

Johnny  Cake 

Jones 

Do 

Jordan,  church  tower 

Joshua  Rock 

Kelsey  Clinton 

Kelsey  Westbrook 

Kongscut 

Lancrofts,  cuT)ola 

Lay  Hill 

Lay  Hill,2(1861) 

Lav  Hill,  3(1882) 

Leoanon 

Led^e  

Lewis 

Lewis  Grove 

Locust 

Long  Hill 

Do 

Do 

Lord 

Lower  Pole  Hill 

Lyme,  white  Congregational  church 
(1835-1883). 


Latitude. 


41o_42o 

O  I  II 

41  21  18.02 
19  02.97 
15  51.  U 


28 
28 
28 
28 
31 
3U 
29 
25 
22 
21 
16 
U 
18 

45 
46 
45 
45 
46 
16 
17 
20 
22 
18 
15 

29 
29 
20 
15 
24 
19 
22 
15 
16 
25 
23 
17 
14 
23 
24 
24 
26 
18 
18 
15 
33 
31 

16 
15 
18 
23 
45 
27 
15 
18 
22 
15 
16 
41 
18 
16 
16 
16 
26 
25 
19 
16 
25 
26 
17 
24 
21 
27 
18 


44.81 
45.82 
50.68 
55.33 
47.50 
54.47 
37.60 
53.58 
36.66 
11.38 
17.35 
55.84 
00.48 

34.82 
51.85 
24.28 
58.03 
56.74 
58.81 
03.53 
37.22 
27.28 
58.19 
12.16 

51.13 
54.66 
37.57 
56.18 
18.25 
40.61 
52.58 
27.53 
10.60 
41.33 
49.83 
36.20 
39.86 
43.87 
31.72 
51.14 
57.06 
49.90 
31.69 
23.82 
08.02 
41.16 

13.51 
39.47 
46.91 
20.35 
12.79 
59.34 
37.80 
31.00 
51.84 
24.44 
27.00 
44.35 
05.15 
58.26 
58.20 
57.93 
26.56 
07.39 
14.73 
16.03 
02.23 
45.49 
26.35 
08.31 
30.88 
11.69 
46.45 


Longitude. 


72o_78o 

O  I  II 

72  04  47.45 
52  57.23 
22  04.12 


30 
30 
31 
29 
32 
30 
30 
24 
22 
55 
35 
33 
49 

40 
40 
39 
40 
40 
15 
15 
22 
59 
52 
24 

33 
33 
37 
38 
56 
59 
57 
44 
38 
27 
21 

a5 

45 
58 
52 
52 
58 
41 
52 
49 
37 
04 

56 
56 
58 
25 
59 
27 
58 
07 
22 
30 
25 
30 
53 
18 
18 
18 
59 
05 
12 
29 
27 
30 
30 
53 
20 
07 
19 


59.76 
56.05 
00.62 
28.36 
13.46 
53.26 
30.18 
21.36 
21.00 
53.14 
10.39 
40.59 
45.16 

33.35 
34.00 
48.90 
23.38 
33.74 
43.53 
45.75 
38.52 
03.64 
12.37 
18.33 

20.29 
49.49 
41.95 
57.53 
07.91 
48.57 
57.35 
10.04 
15.28 
29.89 
34.38 
20.92 
31.03 
53.50 
18.81 
33.  a5 
24.78 
33.02 
52.00 
19.76 
50.08 
49.15 

03.18 
02.96 
23.14 
05.28 
41.01 
32.46 
25.79 
42.35 
37.80 
27.65 
28.46 
10.15 
17.68 
02.04 
02.06 
01.84 
38.96 
17.74 
03.15 
08.62 
17.72 
24.97 
47.08 
09.57 
47.42 
31.19 
66.04 


Authority 


C.&G.  S 
....do... 
....do... 

-...do... 
....do... 
....do... 
.-..do... 
-...do... 
....do... 
....do... 
....do... 
...  do... 
...-do..- 
.-.-do... 
...-do... 
-.-do... 

....do... 
-...do... 
.-..do... 
....do... 
....do... 
...-do... 
....do... 
...do... 
....do... 
....do... 
...-do... 

...-do... 
...-do... 
....do... 
...-do... 
....do... 
...-do... 
....do... 
....do... 
....do... 
.--do... 
....do... 
....do... 
....do... 
...-do... 
....do... 
...-do... 
.--do... 
...do... 
...-do... 
....do... 
....do... 
....do... 

....do... 
...-do... 
...-do... 
....do... 

G.  S 

C.  &  G.  S 
....do... 
...-do... 
...-do... 
...-do... 
....do... 
....do... 
....do... 
.-.do... 
—  -do... 
..-do... 
...-do... 
....do... 
....do... 
...-do... 
...-do... 
.-.do... 
....do... 
....do... 
--.-do... 
...do... 
....do... 


Reference. 


Rept.  ^88. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Da 
Da 

Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Da 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 
B11ILI22. 
Rept.  m 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 
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cONNEnTlftT-Conilnuotl. 


I   Longltiide-       AnUuBitr-      Beference, 


MadlBon  : 

Chnrcli  spire  (ISSS) 

Conffregatjonal  church fiptre  (1SS2| 
Malicnh 

Mftnetuck.B  (isJEV  ^  I J-I ".  I." '."'.'.".  ?."  ^  I  ^  I 
Manafield _ 

Maynurd 

Meeting  House  HIU 

Mennnletesuck „__ 

Middlato«Ti': 

inainTi  Rill  Cemetery,  fiununcp- 

Nortji  Con^re^tional church  .... 

Sonth  ConCTWMionftl  charch 

WeBleyanConegechapol 

Hill  Bock ___ ___ 

Millstone  Point.... 

"chnrch  spire  (1838) -.-. 

Church  Bfiro  (1874) 

Montowese  chnrch  — 

Morgan  Point 

Moosn  Hm,  New  Havan _ - 

Moodns 

Mound 

Mcnmt  CoFinel 

JUonnt  Bphrahn 

Monnt  J^mBBTOS 

Monnt  ProBpBOt 

Mnlberry  Point 

Mnrdock-.- 

Mnrdock,  a  (l«Sa> 

New  EnKUmd  Cameo  t  Works.  smoke- 
New  Haven ; 

First  CoUffreaaiional  clmrch 

Baptist  churOi 

LlAt  honse  aS33-lSSi) 

^yHall 

Almahonae  capola 

Bcientiflc    Sf^hool      observBtory 

St     Pauls    Episcopal     chnrch 

sontbweat  spire 
Bt  Patnck  B  ehorclL 
Orace  chnrth 
South  chnrch 

Cnatom  House  Snuaro  flagstaff 
tk-hoolh  nse  cauola 
Lour  Wlinri  hgbt  house  '1X73) 
New  Loudon 

Fu^t      Congregational      chnrch 

Sec     d    C     gregati  nal    chnroh 

Liiph   h  use     lOS-  fSB 
Nlant       sp 
Nickcrson 
iNoNiun 

Sorth  GJaBtonbury  CongTOgationa 

North  Gnilf    do&ucliBpre 
North  Ha     n   hnrch  sp  re 
North  H  11 
North  Kll  uigworth  Congregati  na 

chn  h  RS-S»e 
North  P  ndKock 
North  Qufn  piao 
North  Sh  ffl  Id  C     eg 

Large      bse    b      y  in   coUega 

Sru  h   h  mney  ligh  sing   od 
North  WB    hh  nse 
Norwi  h   h  rth 


33  17. 

33  36. 

iB  a. 

33  3(1. 


1    18.23 
a)  34 


B    44  40 
3^        m 

'I   49a 


63    BSL1 

fis  as.ts 

d 

H  i3.se 

i 

m    50.38 

OB   08.30 

W   B1.M 

_..__ij 

33    B8.0T 

65    30,88 

40  GEOGRAPHIC  POSITIONS  IS  THE   UNITED   STATES.    [BWi-iaj. 

CONNECTICUT-Continoed. 


N:^e. 

Latitade. 

14    03:20 
18    25.  B2 
IB    22.  B2 

III 

21    06.B4 
IB    49.80 
21    69,86 

18    47173 
18    68.65 

16  30,10 

26   08:60 

2i    08.61 

Ifl    30: 17 

31    63.00 
-%    23.58 

III 

i  23:73 

£3    00:11 

17  07;  05 

1  11 

ill 

18  0.60 

Hi 

ill 

19  3H.49 

III 

ill 

ill 

ill 

18    52:51 
IB    43.™ 

ill 
III 

21    63:38 
20   37,16 
68    26.63 
32    11. W 
20    50.96 

ili 

IS 

60    23.65 
90    2£.6G 

ill 

59   11.37 
53   «:07 

III 

ill 

66   50.30 
56    60.85 
66   36.10 

20    18.70 
30   36.91 
20   35.45 

01   33.55 

ill 

16   32.11 
23    47.98 

1  si 
ill 

30   55,33 

50  26.30 

51  «:»! 

ill 

65   07188 

C.&Q.8 

:;;|:::;;;;: 

C.  A  Q.  B.... 

do 

.....do........ 

do 

;:;::S::::;:;; 

eII;;;; 

do 

Rei^m 

Pond  Lily  Paper  Mill.  cMnmeT 

ffi- 

'^"-SZ.,.""." ::::::: 

sr 

:IIi:: 
:::::|;;:;;;; 

BeKtW. 

do 

:::;:£;:;;;;;; 
:;;;:i;;;;;=; 
:;;:|:;;;;;;; 

:;:;:I:;;e 

ii 

aaafeK'."^:i""' 

gS: 

ilEE 

:::;:I:;:;:;:; 

,^1 

St.  Praods  Orphan  A^lum.oupols... 

Do, 

T.}      QEOGEAPHIC   P03IT10K8  IN  THE  UNITED   STATES. 
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NamB.  . 

Latitude. 

ADthorltr. 

110-4*0 

ill 
III 

81    66!86 

ii 
III 

ill 

27    11.38 
25    27.37 
IB    S5.80 
S3   13.60 

i  i:i 

III 
16    46.26 

ill 

ill 

25    07,75 
M    19.36 

!!S 

42   16.00 
IS    18.70 

g£i 

SO   M.O) 
19   28.01 

18    3U:i2 

IB    28.18 
in    SX.18 
Zi   33.08 
11=-4B° 

OO  si'.sr 
m  ziM 

ill 

08    S^'m 

08    3S.5B 

"  1 11 

ill 

55  62.50 

ra  11.72 

35   07.14 

ill 

III 
iii 

06   2T.17 

03   £l!63 
17   58.88 

IB    08:42 
10    3B-13 

06    15!80 

III 

ill 

33   01.71 

1 H 

57  18.83 

58  IhIbO 
67    11.27 

39    10.07 
SB    09.60 

III 

iai 

65    18  JH 

56  09,70 
7a"-T4" 

37    0b:36 

as  1171 

III 
III 

13  5a:i3 

13    Ol-OB 

C.firQ.B 

do 

Bept.  '88. 

BulPfe 

do 

:::::do"::"" 
—  -do 

^™^^- - 

go. 

Da 

go- 

Westbrook.  ConsregatianBl  uhnrcli 

Do. 

::::|:::::::: 

eI;;;;;;;; 
;e|;;e;; 

;::::do::;::::" 

do 

:::::do:"::E 
- do 

SffiiS-JSS'r:::-.:::::-.::;::: 

Do. 

w.KSS:'-*^'*"* 

,S^^^^:?:^'E 

1^- 

Do 

Do. 

^^t^- 

Do. 

OBOGBAPHIC   POSITIONS  IN  THE  UNITED  STATES.    (BDU-m 

EHODi:  ISLAND-Continned 

Latitude         Lonfrltade       An  hority 


Njre'B  (R.)  hooso,  white  chimney  — 

Pappooee  Squaw 

Pappoofie  SquBW,  3 

Paradise  Book 

Pawhungemodt.  church - 


Point  Judith.. 

Lleht-houa. 

Pojack 


Northe^ti^biey.' 


Potter's  wtndmlRHb 


Potter's  (Dr.)  house  chlnutey... 

Prospect  Hill 

Providenee : 

Baptist  church  

Cong]  eKstional  church 

High  S&eet  church 


Quaker 

Titriol 


Quonsett.SUttCS).. 
Rocky  Point 


1^1 


ffilBlati 


F\e«ataSI 

Srtle  Point"".".";"."""""" 

Sakonnet  Point 

Sandera'a  (E.  J  house  chimney. . . 

Sandford,  mul  cupola 

SandhUI-- 

Sandy  Point _.. 

Schoolhouse  chimney  _ 

Seventh-Day    meetliighoaae,   n 


41    31    U  A3 


Slate _ 

Slate  Hill,  flagataS  (1860). _. 

Smith,  bani  cn^poJa 


18  0'  4S 
15  15  50 
3     HiM 


4U1. 

13   R 

m 

ia 

38M 

Ml  00 

15<!w 

n 

■f 

21 

IB 

5Hfit 

QANNBTT.]      GEOGRAPHIC   P0S1TI0K8   IN   THE   UNITED    STATES.  35 

I  •RHODE  ISLAND— Continued. 


Name. 


South  Portsmouth : 

Episcopal  church  tower 

Union  church  tower 

South  Bock 

Spar  Island 

Silencer 

Spencer  (2),  Warwick  — 

Star^t  Island,  house,  north  gable — 

Stevens 

Sugarloaf  Hill 

Tefft: 

Bam  cupola ..«..>.. 

House  chimney 

Telegraph ...^ 

Telegraph,  2 

Tiff...-. 

Tiverton,  cupola 

Topc^raphical  pole,  near  post  road. . . 

Topographical  pole,  3 

Topographical  pole,  4 

Topographical  pole,  0 

Tourtellot,  Gloucester 

Tower  Hill,  church 

Toweset 

Toweset  Neck  (Borden) 

Vaughn,  house  cupola 

VillMreHill 

Vue  de  TEau  Hotel 

Wakefield : 

Flagstaff 

Church,  gray  spire 

Church,  white  spire 

Warren : 

Spire 

Methodist  spire 

Beacon  (1863) 

Warwick  beacon  (1843) 

Warwick  light-house  (1863) 

Warwick  Neck 

Watch  Hill 

Light-house 

Watson,  house  chimney 

Weaver,  Coventry 

Weeden 

WeUHill 

West 

West  Island,  New  York  Club  flag- 
staff (1869). 

Westerly 

Wharton^s  (D.)  house,  east  chimney.. 
White  House : 

West  chimney 

North  chimney 

Whitman 

Wickford 

Academy 

Baptist  church 

Light-house  (1868) 

Spire 

Wilbur 

Windmill 

Wilcox 

Windmill 

Windmill,  2  (1869) 

Wing 

Woonsocket 

Yellow  bam,  cupola 

Yellow  house,  chimney 


Latitude. 


410-42° 


41 


32 
33 
34 
41 
40 
40 
47 
44 
26 

31 
28 
27 
27 
27 
37 
23 
23 
23 
24 
53 
28 
41 
42 
34 
20 
47 


43 
43 
42 
39 

40 
41 
18 
18 
28 
39 
22 
25 
38 
27 

21 
24 

23 
40 
40 
34 
34 
34 
34 
34 
29 
29 
21 
32 
32 
35 
58 
22 
43 


50.30 
30.18 
26.66 
17.40 
43.26 
38.87 
10.00 
44.13 
04.96 

32.92 
01.34 
47.83 
47.28 
48.56 
30.25 
41.83 
17.94 
59.28 
00.68 
40.34 
02.85 
59.23 
45.02 
25.62 
54.17 
15.82 


26  .05.08 
26  25.58 
26  24.25 


48.47 
48.78 
48.74 
25.02 
01.43 
21.10 
49.93 
14.19 
22.37 
37.21 
50.89 
56.65 
44.42 
00.81 

59.88 
56.65 

20.46 
46.09 
33.89 
30.54 
06.68 
19.58 
15.92 
23.40 
29.63 
24.36 
23.20 
33.62 
33.56 
23.22 
40.81 
31.40 
41.87 


Longitude. 


Authority. 


71°-72° 
c       /         " 


71 


15 
15 
25 
13 
29 
29 
22 
22 
30 


17 
17 
17 
23 
22 
22 
61 
51 
26 
39 
33 
45 
15 
11 

40 

27 


42.  ;m 

21.90 
03.67 
14.68 
40.68 
49.30 
55.92 
5(105 
40.  (JS 


.do 
.do 
.do 


25  34. 

27  37. 

20  11. 

20  11. 

32  15. 

12  50. 

a5  u. 

35  17. 

32  40. 

33  31. 
39  16. 
27  35. 
14  33. 

13  36. 
27  45. 
44  59. 
22  05. 


92 
94 
C3 
01 
70 
91 
60 
72 
78 
32 
48 
23 
74 
28 
68 
29 
09 


30  40.05 

29  50.95 

30  11.06 


04.14 
02.72 
37.24 
36.17 
43.28 
49.72 
17.20 
32.43 
05.70 
49.84 
15.24 
15.92 
42.00 
59.03 

52.84 
16.49 


29  18. 

27  04. 

27  19. 

28  02. 
27  21. 
27  05. 

26  22. 

27  00. 
38  32. 
11  02. 
43  59. 
11  50. 
11  50. 
11  10. 
33  15. 
37  26. 
19  23. 


66 
36 
36 
69 
19 
35 
59 
02 
54 
56 
86 
48 
51 
35 
16 
60 
20 


.do 
do 


do 

do 

do 

do 


.do... 
.do... 
-do... 
.do... 
.do... 
-do... 
-do... 
.do... 
.do... 
-do... 
-do... 
-do... 
-do  — 


Reference. 


&G. 
..do. 
..do. 
..do. 
..do. 
..do Bull.  122. 


S Kept. '85. 

'         Do. 

Do. 

'         Do. 

Do. 


Rept.  '85. 
Do. 
Do. 


-do ;         Do. 

-do ;         Do. 

-do '         Do. 

-do !         Do. 

-do I  Bull.  122. 

-do I  Jlept.  '85. 

-do Do. 

-do Do. 

-do Do. 

-do ;         Do. 

do Bull.  122. 


-do Rept. '85. 

-do Do, 

-do Do. 

-do Do. 

-do Do. 

-do Do. 


-do Do. 

-do Do. 

-do Do. 


do Do. 

-do Do. 

-do Do. 

-do Do. 

-do Do. 

-do Do. 

-do Do. 

do Do. 

-do I  Do. 

-do !  Bull.  122. 

.do 

.do 

.do 

.do 


Rept.  '85. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do.   • 

Do. 

Do. 

Do. 

Do. 

Do. 
Bull.  122. 
Rept.  '85. 

Do. 


CONNECTICUT. 


Ball  Peak,  Mount  Riga 

Connecticut  line  (Borden) 

Atwoods,  machine  works  cupola 
Box  Hill 


42o_43o 

o  /  // 

42    00    43.33 

02    58.78 

410-42° 

41    19    49.32 
47    59.79 


730,740 

o  f  ff 

73    27    57.84 
29    42.92 

71o_72o 

71    54    26.23 
27    21.40 


C.  &  G.  S 
....do... 

....do... 
....do... 


Rept.  '88. 
Do. 


Do. 
Bull.  122^ 
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CONNECTICUT-Continued: 


Name. 


Cliapman  Hill 

Eels  Hill,  2 

Frost 

Grant  Hill 

Jesse  Main 

Lantern  HiQ 

Morgan  Point,  Uffht-honse  (1874-1886). 

MonntRiga  (on  Ball  Peak) 

Noank,  spire  (1882) 

North  Stonington 

Northeast    corner    of    Connecticut 
(Borden). 

Palmer 

Portersville,  spire  (1835) 

Powkhungemock  church  (1838) 

Quacatog 

Bam  Island: 

Hotel  flagstaff 

Reef  Spindle  (1835) 

Road  Meetinghouse  (1838) 

Sandford 

Stonington: 

Meetinghouse  (1835) 

Harbor,  light-house  (187^-1886)  .-. 

Walnut  Hill 

Wamposset 

Wilcox,  fish  works,  brick  chimney 

Allen ^ 

Arnold  (Quarry 

Avery  Hill 

Avery  Hill,  2 

Avery  Point 

Avery  Point,  2  (1882) 

Ayer 

Bailey 

Bald  Hill 

Do 

Baldwin 

Barker 

Bartlett 

Beacon 

Hill 

Hill,  3  (1882) 

Beckwith 

Bethany : 

Church  spire 

South 

Bigelow's  house,  chimney 

Bin  Hill 

Block  Point....: 

Block  Point,  2  (1882) 

Bluflf  Point 

Bog  Hole  Hill 

Bog  Hole  Hill,  2  (1861) 

BoUesHill 

Book  Hill 

Boulder 

Bradley 

Brainerd 

Branford,    Congregational     church 

spire  (1876). 
Branford  Reef,  beacon  (1881-1882)  .... 

Brethren 

Brewster's  Factory  cupola 

Bridge 

BroaSway  church 

Brockway •.. 

Brooks 

Browning 

Buckingham 

c  ..-.: 

Camp  BHU 

Canal  Dock 

Case 

Cedar 

Do 

Do 

Centerville,  church 

Champion  House  flagstaff 

Chapin 


Latitude. 


410-42° 
o       /        // 


41 


29 
22 
20 
25 
26 
27 
18 
00 
19 
25 
01 


32.28 

49.87 
57.57 
25.17 
3L63 
37.93 
59.43 
43.33 
33.76 
59.53 
24.82 


21  37.29 

21  14.80 
30  20.06 
23  15.29 

18  40.34 

18  23.16 

22  23.44 
27  42.80 


20 
19 
25 
19 
19 

41o. 

41  17 
28 
28 
20 
18 
18 
19 
22 
58 
27 
24 
15 
14 
18 
17 
17 
21 

25 
23 

18 
20 
17 
17 
18 
18 
18 
27 
22 
14 
17 
29 
16 

13 
24 
18 
17 
31 
23 
25 
25 
22 
16 
16 
17 
22 
31 
23 
17 
23 
27 
18 


12.24 
42.72 
14.80 
44.65 
59.45 

42° 

40.30 
26.06 
02.99 
21.52 
57.59 
57.03 
55.92 
51.64 


25. 
43. 
06. 
15. 


89 
10 

00 
84 


54.10 
48.03 
34.65 
34.38 
12.50 

30.92 
34.15 
09.63 
11.29 
09.68 
11.78 
53.97 
49.74 
49.74 
49.24 
06.53 
34.79 
14.20 
18.49 
52.22 

16.78 
53.18 
09.46 
33.28 
34.05 
23.64 
24.26 
05.54 
56.35 
14.33 
30.41 
38.30 
31.63 
08.33 
41.98 
43.14 
01.59 
42.70 
01.01 


Longitude. 


710. 

o       / 

71  51 
51 
51 
54 
49 
56 
59 
27 
59 
51 
48 


720 
II 

40.67 
04.85 
03.25 
06.05 
15.00 
40.83 
23.67 
57.84 
13.14 
20.72 
04.20 


55  41.92 

58  24.87 

50  25.46 

56  58.57 

58  46.45 

58  29.42 

54  51.18 

56  59.30 


54 
54 
54 
55 
57 

72° 

72  58 
30 
02 
04 
03 
03 
21 
04 
11 
25 
04 
48 
42 
03 
24 
24 
21 

59 
58 
54 
59 
12 
12 
03 
18 
18 
04 
24 
42 
49 
31 
48 

48 
55 
54 
55 
04 
23 
25 
06 
23 
54 
34 
54 
53 
05 
23 
57 
54 
27 
06 


21.08 
21.59 
35.66 
16.93 
13.04 

78" 

23.88 
28.54 
58.71 
05.25 
52.58 
52.68 
38.38 
56.93 
55.03 
06.86 
40.25 
34.23 
44.85 
58.98 
08.85 
09.32 
23.04 

47.33 
03.90 
04.21 
08.35 
19.75 
17.37 
04.97 
56.90 
56.95 
43.04 
47.38 
21.46 
28.04 
35.95 
40.61 

20.68 
48.69 
38.72 
59.19 
33.65 
18.73 
42.99 
23.63 
47.90 
21.20 
13.41 
52.73 
33.34 
25.87 
40.  a5 
44.57 
11.50 
53.33 
45.28 


Authority. 


C.&G.S 

do... 

do... 

do... 

do... 

.....do... 
do... 


Reference. 


Bull.  122. 
Rept.  '85. 
Rept.  '88. 

Do. 

Do. 

Do. 

Do. 


.-do Rept. '85. 

..do I         l^o. 

...do '         Do. 

...do Do. 


do !  Rept. '88. 

.do I         Do. 

do ;         Do. 


.do 

-do 
.do 
.do. 
.do 

.do 

.do. 

.do. 

-do. 

.do 

do. 
-do 
-do. 
-do. 
-do, 
.do 
do 
.do 
.do 
-do 
-do 
-do 
-do 
-do 
-do 
-do 
-do 

-do 
.do. 
-do 
do 
-do, 
.do. 
.do 
.do. 
.do 
.do 
-do 
-do 
.do 
.do 
.do 

.do 
.do 
.do 
.do 
.do 
.do 
.do 
-do 
.do 
.do 
-do 
-do 
.do 
.do 
.do 
-do 
-do 
.do 
.do 


Do. 

Do. 
Do. 
Do. 
Rept.  '85. 

Rept.  88. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
BuU.122. 
Rept.  '88. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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OONNECTICUT-Contimied. 


Name. 


ston,  cupola 

sal  works  ventilator 

re,  church  spire 

r: 

ading 

ire 

lut,  1  (1875) 

rat, 2 (1875) 

rat  Hill 

Point 

Q,  church  spire  (1882) 

eld  Point 

eld  Point,  2  (1882) 

r  stone 

[ill 

oint 

Bar 

veil.  Congregational  church . . . 

River  spure 

rman 

tieI"r"""""I""""^""II!ll 

n,  brick  church,  spire 

[aland. _ 

[sland,  2  (1882) 

[aven: 

ire 

sond  Congregational  church  . . 
sr  Island,  light-house(1833-1882) 
iherty  pole  ...^ 

TB 

ck  Hall,  flagstaff 

r2'(i86ir."''I""'.""---"-""" 

ouse 

aff 

LEiddam: 

ngregational  church 

»iscopal  church 

lartford,  square  steeple,  green 

is. 

[aven: 

ig8taff(1875) 

ire 

Lock 

:ock,"2Yl87i)"""-^'I".'..■.^^'"/.'.^ 

ombe  House,  flagstaff 

a8di)""^"lll--llll™l™"ll! 

(1861) 

>n8 

ptist  church 

ngregational  church 

tiscopal  church  (1861) 

,2(18(51) 

Iale,"2  (i874)r.-'"-I."I'- ".'--.'.'-"- 

Iill,2(1882) 

Trumbull,  flagstaff  (1882) 

booster,  3  (1882) 

ilile  River,  2  (1883) 

lius  Brewery  cupola 

m 

Head : 

a 

»y 

7  Hill,  church 

1  Bluff 

8 

Hummock 

Rock 

Hill 

old 

a  mil 

iLong  Point 

a  Long  Point,  2  (1882) 


Latitude. 


410-42° 

o       /        // 


41 


31  41.22 
16  07.90 
29  52.78 


24 
24 
21 
23 
31 
14 
16 
15 
15 
24 
17 
24 
17 
24 
17 
35 
23 
25 
17 
22 
22 
18 
15 
15 

18 
18 
12 
33 
31 
16 
18 
18 
15 
31 
16 


16 
16 
19 
19 
19 
21 
21 

20 
21 
21 
21 
20 
17 
16 
30 
20 
16 
18 
17 
26 
35 
17 
55 
33 
19 
17 
15 
30 
49 
17 
33 
18 
18 


60.52 
04.64 
56.86 
12.86 
27.38 
00.33 
39.89 
42.21 
42.48 
38.76 
55.09 
03.63 
44.40 
33.33 
06.14 
48.75 
12.14 
06.94 
01.99 
27.19 
25.18 
35.18 
23.67 
33.91 

35.30 
37.90 
43.18 
08.89 
06.86 
30.43 
57.93 
57.91 
49.63 
01.07 
58.77 


38  49.29 
27  37.70 
46    06.56 


33.08 
41.83 
37.43 
43.43 
31.46 
51.48 
51.48 
53.97 
06.35 
33.36 
18.36 
09.96 
11.08 
33.33 
47.40 
14.79 
47.83 
38.38 
55.93 
13.40 
56..  34 
57.58 
35.83 
57.65 
57.08 
45.56 
30.44 
53.84 
35.33 
31.54 
00.26 
30.24 
38.27 
36.80 
25.09 


Longitude. 


o 
73 


720-78° 

04  50.63 
54  07.34 
54    12.18 


25 

27 
57 
55 
35 
58 
31 
33 
33 
36 
50 
05 
33 
05 
54 
38 
36 
55 
56 
34 
58 
53 
38 
38 

53 
53 
39 
05 
04 
31 
31 
31 
27 
04 
53 


52 
53 
54 
54 
04 
33 
23 
33 
33 
33 
33 
33 
33 
33 
54 
54 
00 
05 
53 
16 
56 
36 
53 
06 
53 
17 
31 
36 
80 
51 
33 
39 
04 
00 
00 


45.96 
15.16 
05.63 
38.34 
53.56 
43.15 
38.74 
14.38 
14.73 
53.80 
58.03 
27.44 
39.65 
33.94 
13.05 
46.76 
04.78 
43.34 
16.54 
47.58 
48.39 
36.31 
33.14 
33.36 

26.33 
08.81 
14.45 
28.42 
09.50 
15.03 
56.96 
57.00 
53.71 
53.78 
58.50 


26  48.97 

27  33.73 
38  41.38 


04.15 
19.72 
17.44 
26.33 
31.67 
27.30 
37.19 
34.74 
07.63 
49.09 
33.57 
34.24 
33.43 
49.09 
07.40 
18.57 
40.65 
39.16 
35.12 
13.48 
36.16 
31.49 
59.06 
47.94 
18.88 
16.50 
05.84 
51.  a5 
43.34 
11.30 
14.33 
36.26 
54.20 
31.29 
19.93 


Authority. 


C.  &G.S 
..-.do... 
....do.... 

...-do.... 
...-do.... 
...-do.... 
...-do.-.. 
....do.... 

do.... 

-..-do.-.. 

....do... 

....do.--. 

...-do.-. 

....do.... 

.-..do... 

...-do.... 

-..-do.... 

....do.... 

....do.... 

...do... 

...-do... 

....do.... 

....do... 

...do... 

....do... 

...-do... 

....do... 

...-do... 
....do... 
...-do.... 
-...do... 
....do.... 
-...do... 
....do... 
...-do... 
....do... 
....do.... 
-...do... 

...-do.... 
...-do.... 
-...do.... 

....do... 
.-..do... 
...-do... 
.-..do... 
...-do... 
...-do... 
....do... 
....do... 
....do... 
...-do... 
...-do... 
....do... 
.--do... 
....do... 
....do... 
....do... 
...-do... 
...-do... 
...-do... 
....do... 
.--do... 
...-do... 
...-do... 
...-do... 

G.  S 

C.  &  G.  S 
....do... 
....do... 
....do... 
---.do... 

G.  S 

C.  &  G.  S 
....do... 
....do... 
....do... 


Reference. 


Rept.  '88. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 


Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Bull.  123. 
Rept.  '88. 

Do. 

Do. 

Do. 

Do. 
Bull.  123. 
Rept.  '88. 

Do. 

Do. 

Do. 
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CONNECTICUT-Continued. 


Name. 


GrotonMontiment 

Grove 

Guard  House  Point,  chimney 

Haddam: 

Academy 

Congregational  church 

Court-house 

Haddam  Neck 

Congre{|pational  church 

Methodist  church 

Flag 

Hadlyme,  church  cupola 

Hamourg  Cove 

Hamden  Methodist  church 

Hammonasset,  hotel  chinmey 

Hammonasset,  2  (188S) 

Harrison 

Hartford : 

South  Congregational  church 

Arsenal  flagstaff 

Colt*s  factory 

Old  State  House  cupola 

Windsor  avenue  church 

Hatchett  Point 

Hatchett  Point,  2  (1882) 

Hayden  Point 

Hemlock 

Hemmingway 

Hen  and  Chickens  beacon  (1882) 

Higganum : 

Congregational  church 

Methodist  church 

High  Hill 

Highlands 

High  Bock 

Hillhouse 

Hillside .- 

Hoadley  Neck 

Hogshead  Point.... 

Holt 

Honey  Hill 

Horse  Pond 

Horse.cupola  of  house 

Hotchklss 

Howard,  1  (1876) 

Howard,  2  (1877) 

Huddenston 

Hungry  Hill 

Ives  cupola 

Indian  Neck 

Insane  asylum,  northwest  chimney. . 

Jail  Hill 

Jeremy : 

North 

South 

Jewett 

Joe  Post  light  (1861) 

Johnny  Cake 

Jones 

Do 

Jordan,  church  tower 

Joshua  Rock 

Kelsey  Clinton 

Kelsey  Westbrook 

Kongscut 

Lancrofts,  cupola 

Lay  Hill 

Lay  Hill,2(1861) 

Lav  Hill,  3  (1882) 

Leoanon 

Led^e  

Lewis 

Lewis  Grove 

Locust 

Long  Hill 

Do  ii"iJi"Ji"j-"""r!"^jjiij'^i 

Lord 

Lower  Pole  Hill 

Lyme,  white  Congregational  church 
(1835-1883). 


Latitude. 


Longitude. 


410.420 

o       /        // 


41 


21  18.02 
19  02.97 
15    51.14 


28 
28 
28 
28 
31 
3U 
29 
25 
22 
21 
16 
14 
18 

45 
46 
45 
45 
46 
16 
17 
20 
22 
18 
15 

29 
29 
20 
15 
24 
19 
22 
15 
16 
25 
23 
17 
14 
23 
24 
24 
26 
18 
18 
15 
33 
31 

16 
15 
18 
23 
45 
27 
15 
18 
22 
15 
16 
41 
18 
16 
16 
16 
26 
25 
19 
16 
25 
26 
17 

21 
27 

18 


44.81 
45.82 
50.68 
65.33 
47.60 
54.47 
37.60 
53.58 
36.66 
11.38 
17.35 
55.84 
00.48 

34.82 
51.85 
24.28 
58.03 
56.74 
58.81 
03.53 
37.22 
27.28 
58.19 
12.16 

51.13 
54.66 
37.57 
56.18 
18.25 
40.61 
52.58 
27.53 
10.60 
41.32 
49.83 
36.20 
39.86 
43.87 
31.72 
51.14 
57.06 
49.90 
31.69 
23.82 
08.02 
41.16 

13.51 
39.47 
46.91 
20.35 
12.79 
59.34 
37.80 
31.00 
51.84 
24.44 
27.00 
44.35 
05.15 
58.26 
58.20 
57.93 
26.56 
07.39 
14.73 
16.03 
02.22 
45.49 
26.35 
08.31 
30.88 
11.69 
46.45 


72o-7«<3 

O  I  II 

72  04  47.45 
62  67.23 
22  04.12 


30 
30 
31 
29 
32 
30 
30 
24 
22 
55 
35 
33 
49 

40 
40 
39 
40 
40 
15 
15 
22 
59 
52 
24 

33 
33 
37 
38 
56 
59 
57 
44 
38 
27 
21 

a5 

45 
58 
52 
52 
58 
41 
52 
49 
37 
04 

56 
56 
58 
25 
59 
27 
68 
07 
22 
30 
25 
30 
53 
18 
18 
18 
59 
05 
12 
29 
27 
30 
30 
63 
20 
07 
19 


69.76 
56.05 
00.62 
28.36 
13.46 
63.26 
30.18 
21.36 
21.00 
53.14 
10.39 
40.59 
45.16 

33.35 
34.00 
48.90 
23.38 
33.74 
43.53 
45.75 
38.52 
03.64 
12.37 
18.33 

20.29 
49.49 
41.95 
57.53 
07.91 
48.67 
57.35 
10.04 
15.26 
29.89 
34.38 
20.92 
3L03 
53.50 
18.81 
33.05 
24.78 
33.02 
62.00 
19.76 
50.08 
49.15 

03.18 
02.96 
22.14 
05.28 
41.01 
32.46 
25.79 
42.35 
37.80 
27.65 
28.46 
10.15 
17.68 
02.04 
02.06 
01.84 
38.96 
17.74 
03.15 
08.62 
17.72 
24.97 
47.08 
09.57 
47.42 
31.19 
66.04 


Authority 


C.&G.  S 
....do... 
....do... 

...-do... 
...-do... 
....do... 
...-do... 
....do... 
...-do... 
...-do... 
...-do... 
...do... 
-.-do... 
...-do... 
...-do... 
...-do... 

...-do... 
...-do  — 
.-.-do... 
....do... 
.-.-do... 
....do... 
...-do... 
...-do... 
...-do... 
....do... 
....do... 

....do... 
...-do... 
....do... 
...-do... 
....do... 
...-do... 
....do... 
...-do... 
...-do... 
.-.-do... 
....do... 
....do... 
-..do... 
...-do... 
....do... 
.-.-do... 
...-do... 
...do... 
....do... 
....do... 
....do... 
....do... 

....do... 
...-do... 
.-.-do... 
...-do... 

G.  S 

C.  &  G.  8 
....do... 
....do... 
....do... 
....do... 
...-do... 
...-do... 
....do... 
...-do... 
....do... 
....do... 
...-do... 
...-do... 
....do... 
...-do... 
...-do... 
.-..do... 
.-.-do... 
...-do.-. 
...-do... 
...-do... 
....do... 


Reference. 


Rept.  '88. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Da 

Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Da 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 
Biai.  122. 
Rept.  '88. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
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CONNECTICUT-Continued. 


Name. 


Ijatitude. 


Longitude. 


Madison : 

Church  spire  (1838) 

Congregational  church  spire  (1882) 

Malicah 

Manetuck 

Manetuck,2(1882) 

Mansfield 

Mason 

Maynard 

Meeting  House  Hill 

Menui^etesuck 

Merritt 

Middletown : 

Catholic  church 

Tudian  Hill  Cemetery,  summer- 
house. 

North  Congregational  church 

South  Con&nregational  church 

Wesley  an  College  chapel 

Mill  Rock 

Millstone  Point 

House,  westchimney 

Mohican : 

,Church  spire  (1838) 

Church  spire  (1874) 

Montowese  church 

Morgan  Point 

Moose  Hill,  New  Haven 

Moodus 

Mound  

Mount  Carmel 

Mount  Ephraim 

Mount  Parnassus 

Mount  Prospect 

Mulberry  Point -^ 

Murdock ^ 

Murdock,  2  (1882) 

New  England  Cement  Works,  smoke- 
stack. 
New  Haven : 

First  Congregational  church 

Baptist  church 

Light-house  (1833-1882) 

City  Hall 

Almshouse  cupola 

Scientific    School,    observatory 
tower. 

St.    Paul's    Episcopal     church, 
southwest  spire. 

St.  Patrick's  church 

Grace  church 

South  church 

Custom -House  Square,  fiagstafl   . 

Schoolhouse  cupola 

Long  Wharf  li^t-house  (1873) . . . . 
New  London : 

First     Congregational      church 
(1882). 

Second    Congregational    church 
(1882). 

Li^ht-house  (1835-1886) 

Niantic,  spire 

Nickerson 

No  Name 

North 

North  Glastonbury,  Congregational 
church. 

North  Guilford  church  spire 

North  Haven  church  spire 

North  HiU 

North  Killingworth,  Congregational 
church  (18£»-1882). 

North  Pond  Bock 

North  Quinnipiac 

North  Sheffield  College : 

Larger  observatory   in    college 
grounds. 

South  chimney  lightning  rod 

North  watchhouse 

Norwich  church 

Noyee 

Ogden 


410-420 


41 


16 
16 
20 
21 
21 
21 
30 
26 
36 
15 
24 

33 
33 


44.80 
47.90 
35.17 
15.56 
15.26 
52.39 
30.13 
10.51 
08.68 
42.73 
23.65 

59.08 
17.08 


720-780 

I        II 


72 


36 
36 
20 
09 
00 
50 
04 
04 
08 
27 
56 

39 
39 


08.35 
12.79 
09.23 
03.16 
03.53 
20.97 
41.83 
14.49 
38.97 
48.99 
30.69 

11.92 
48.19 


33 

36.50 

39 

a5.42 

33 

23.25 

38 

51.74 

33 

20.72 

39 

23.04 

16 

48.22 

51 

47.65 

18 

18.92 

09 

54.44 

18 

30.40 

10 

08.21 

28 

23.88 

05 

55.31 

28 

23.90 

05 

55.40 

20 

55.49 

51 

45.80 

14 

32.70 

53 

39.53 

18 

22.56 

44 

34.18 

31 

13.47 

27 

32.64 

30 

32.65 

05 

13.43 

25 

51.80 

53 

25.64 

27 

47.45 

54 

56.64 

28 

03.61 

24 

40.54 

28 

22.70 

58 

16.34 

15 

37.52 

40 

55.47 

17 

10.50 

28 

20.94 

17 

06.83 

28 

21.73 

22 

36.18 

58 

39.97 

18 

34.78 

53 

38.15 

18 

33.50 

53 

23.82 

14 

56.40 

54 

15.13 

18 

26.57 

55 

29.87 

18 

55.57 

57 

08.48 

18 

42.77 

55 

32.63 

18 

13.74 

55 

13.86 

18 

30.72 

54 

42.41 

18 

25.50 

53 

57.08 

17 

53.48 

55 

52.88 

18 

02.82 

55 

26.63 

18 

35.19 

53 

26.32 

17 

33.82 

54 

56.49 

21. 

18.23 

05 

50.38 

21 

26.34 

06 

06.30 

18 

59.99 

05 

24.68 

19 

39.00 

11 

a5.04 

23 

53.85 

19 

39.56 

26 

41.  a5 

57 

30.62 

17 

a5.88 

54 

15.85 

42 

31.86 

36 

31.92 

22 

05.84 

43 

39. 4i 

23 

12.97 

51 

42.66 

22 

36.82 

49 

18.43 

21 

47.07 

33 

58.07 

19 

00.52 

50 

17.48 

19 

28.71 

53 

20.77 

18 

47.00 

55 

30.89 

18 

45.96 

55 

31.67 

16 

44.40 

55 

09.49 

32 

57.64 

05 

46.78 

18 

59.61 

20 

33.18 

23 

48.29 

05 

24.44 

Authority. 


% 


C.&G.S 

t::. 

-do... 
-do... 
-do--- 
-do--- 
.do... 

S 

&G.S 
..do..- 


G. 
C. 


do 

do 


do 
do 
do 
do 
do 
do 


.do 

-do 

do 

do 

do 

do 

do 

-do 

do 

-do 

do 

do 

.do 

.do 

do 


.do 
do 
.do 
.do 
.do 
.do 


...do-. 


.do 
.do 
.do 
.do 
.do 
.do 


Reference. 


...-do 

....do 

...-do 

...-do 

...-do 

...-do 

...-do 

...-do 

...-do 

...-do 

...-do 

....do 

....do 

....do 

....do 

....do 

....do 

--.-do 

...-do 

....do 


Rept.  '88. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Bull.  122. 
Rept.  '88 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
.  Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 


40  GEOGRAPHIC  POSITIONS  IN  THE   UNITED   STATES.    [BCu-ia 

CONNECTICUT-Cimtiimed. 

Lntitnde.         Longitude.        Antlmrltr. 


Oyster  Point — . 

Oyster  Elver  Point— .; 

Paddock - 

Parkchimi"".".""— .";;!^!i;^;!; 

Peak.- 

PackBtreot- 

I^nfleMHIll 

Kas^"?^::::;;::::;;::::;::::::: 

Pine. -  -- 

I      iHliiQdl.^/'.^r.'.^^;;;'.'.'.^""."'-----; 

Street 

piBTitpiiY""" 

Pond  Lily  Paper  Mill,  chiniaey 

Pond  Bock 

Poorlumse  fla^atafT -- 

Poplar.'s  '(IKSJ)  -  - -"-  -  -  - "."."--- ".".".  ^' "-"  " 

Portland  t 

WWte  BtBOple - 

CongresatiionaJ  clinrch 

Sclinoiaer'8  factory  emokegtack  . . 

Post 

Post  Hill 

ProBpecb  church  aplro 

Quarry 

Quartimii-'".""r.:.'.""'"::::;^;:::- 

HabbltBook 

Bed  and  White.- - 

Robinaoii  ffill  - ' '  -' "  "_".'""  _' "  "_'_'_"" 

Eock 

Kocky  Ledffe ,_.— 

Gogera,  Sniitb  &  Co.,  cupola 

Round  HiU  HouBB 

SaphemHead -— 

Salmon. __ 

Sandford  (1839) 

Sandford  Aa.  BtaCion  (ISflE) 

SandfordLat.  Station  (ISK)  ._ 

Bandy  Point 

Saybrook : 

Beaeon  (1M»-S31 

LlgbthonscdKl.'J-aH)  

Breakwater liBht-houBedHM)  .... 

t'oni-reitatinnalrhurrhflKtn-lSN;!). 

Lirft-houBcdWl-lK'W.) 

sehoolhollBoHiu;v.;^".l/^".'".".".".;!;^;^ 

Selden 

SeldanNeck 

Selden  North 

Setankat 

8hailerv£Ue.BaptlBt  church 

ahaler 

BhellHeap 

BhJpman. _...__.. 

BiropBoi- - - 

BlatoHill 

Slaughterhouse,  east  cupola 

Bmlth 

6mlth  Landing- — .- 

Sriapatone 

iouk  Pond  Bock 

SoQthwest  Ledge,  light-holiBe  {18T6- 
1883). 

Steens___ 

Stone  HIU 

Bt.  Francis  Ort^iau  Aeyinm,  ci^iala. . . 


IB    49,80 

■S)    26.14 
H    47. 7f 


IB    30.41 
H    S3.Da 


39    31.  X 
23    43.'lH 


I   24.Ce      O.  8-., 


\   Rept.% 
Do. 


oisum.]      GEOGRAPHIC   POSITIONS  IN  THE  UKtTEO   STATES. 

CONNBCnCUT-Continned, 


Name.   . 

IjiUtnae. 

Longltiidp. 

Referance. 

"  s  is 

30    09.<e 

ill 

17  00.  B3 

18  ca.Hi 

ill 

15    57.09 
17   40,  SS 

17    40:i8 

iil 

23    43.60 
SS   08.65 
29    43.40 
27    15.75 

34    20.88 

SS:S 

la    48,26 

iil 
HI 

42    48.70 

SK 

39    44.08 

17  5a!08 

18  30,12 

IS    38.48 
IS    28.48 
34    33.08 

4i"-4e" 

00    37:27 

§11 

M   24:94 
08    35:04 

0   '*"^".° 
72    45    21,2B 
43   51.97 
33   31, 8S 

III 

55    52,69 

ill 

Hi 

38   06.36 
09    11.66 

06   37.17 

ii:i 

35    15.92 

ill 

40   a.  13 

Hi 

05    51.W 
42    34.16 

68    25.12 

III 

32    01:71 
67    42.00 

III 

04    68:70 

ii;l 

23   28.80 

ill 
IS 

37    i)9:36 

III 
III 

12  58:i3 

13  01.09 

c&o.s 

do 

:::::dS :;:::::: 

do 

C.&Q.S 

;;;;:|:::::;;; 
;||;;;;;;; 

::::|:::::::: 

:::::S;:::::::: 
;:::;|:::::::: 

'""Ao"'-'"" 
do 

. do 

Repj^.m 

^t: 

TT^^Sni^''"^^"™* "' 

^ 

3S''"""""^!"" 

Do. 

West  Haven : 

D 

w.S^?^'"'™'-"- 

BnlF!^. 

R.1^88. 

;_gj^j«ssiiiiSi :::::: 

wmtS?.?!"!!^"T"*"°'-; 

dS' 

AmericnB,  tower  ol  InSan  Harlnr 

1 

UgtWjaaBWBBB) 

I>0. 
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CONNECTICUT-Continued. 


Name. 


Booth... 

Bradley 

Bridgeport : 

B&u-bor  Ught-house  (1882) 

Inner  northeast  beacon  ( 1833-1882) . 

Outer  southwest  beacon  (1833-1882) 

Second    Congregational    church 
spire  (1882). 

First  Congregational  church  spire 
(1882). 

First  Presbyterian  church  spire 
(1882). 

Harbor  light-house  (1853) 

Middle  steeple  (1833) 

North  steeple  (1833) 

St.   Augustine  Catholic  church 
spire  (1882). 

South  steeple  (1833) 

Brown 

Brushy  Ridge 

Burns  Point 

Calf  Pasture  Island 

Canal 

Center  Bedding 

Charles  Island,  poplar 

Chestnut 

Chestnut  Tree  Hill 

Chimon  Island  (1834) 

Chimon  Island,  2  (1882) 

Close 

Cobble 

Cockenocs 

Cockenoes  isiandV2'(  1882) '. '. ". '. '.'.'.'. '. '. '. '. .' 

Collins * 

Connecticut 

Connecticut  Monument 

Copp  Island  (1834-1885) 

Coram....' 

Crouch : 

Cumpo(1834) 

Cumpo,  2(1882) 

Danbury,    Congregational     church 
(1864). 

Davenport 

Dead  Tree  Hill 

Dorlon's  Hotel,  cupola 

Dye  works,  southwest  chimney 

East    Bridgeport,  Catholic    church 
spire  (1884). 

Easton  spire  (1839) 

EUswortn 

Fairfield 

Congregational  church  spire  (1882) 
}       Episcopal  church  spire  (1882) 

Presbyterian  church  spire  (1833) . . 
Ferris,   cupola  of  "Old  Greenwich 
Pt.  House." 

Field  Point 

Fish  Island 

Frost  Point 

Frost  Point,  2  (1882) 

Good  Hill 

Goodridge 

Goodsair. 

Gorham 

Goshen      Center       Congregational 
church  (1865). 

Gould--.- 

Great  Hill,  east 

Green  Farms,  sjAre  (1834) 

Green  Ledge  Spindle 

Greenfield 

Church  spire  (1882) 

Church  spire  (1833) 

Greenwich  Point 

Greenwich  Point,  2  (1882) 

Gunn 

Handford 1 

Hawley 

Hickcox 

Hickcox  (1839-1876) 


Latitude. 

Longitude. 

Authority. 

Reference. 

410-420 

78O-740 

o        /         // 

o       /        // 

41    16    42.43 

73    11    06.28 

C.&G.S 

Rept.  '88. 

10    53.83 

17    30.54 

do 

Do. 

09    24.18 

10    49.38 

do 

Do. 

09    58.88 

10    35.60 

do 

Do. 

09    47.01 

10    45.86 

do 

Do. 

10    32.60 

11    24.26 

do 

Do. 

10    37.60 

11    28.42 

do 

Do. 

10    29.30 

11    42.32 

do 

Do. 

09    26.26 

10    48.40 

do 

Do. 

10    34.70 

11    24.83 

do 

Do. 

10    37.64 

11    26.53 

do 

Do. 

10    48.70 

11    45.00 

do 

Do. 

10    32.51 

11    23.95 

do 

Do. 

10    01.82 

25    47.64 

do 

Do. 

09    24.29 

29    00.90 

do 

Do. 

12    37.34 

03    01.45 

do 

Do. 

04    56.36 

23    03.57 

do 

Do. 

05    58.33 

22    26.19 

do 

Do. 

19    00.62 

22    57.91 

do 

Do. 

11    28.16 

03    18.96 

do 

Do. 

14    13.50 

14    14.61 

do 

Do. 

26    26.53 

05    42.48 

do 

Do. 

04    03.24 

23    29.30 

do 

Do. 

04    04.78 

23    29.37 

do 

Do. 

04    47.84 

38    03.75 

do 

Do. 

46    37.15 

30    04.53 

do 

Do. 

05    01.42 

21    20.76 

do 

Do. 

05    01.40 

21    21.08 

do 

Do. 

26    20.28 

00    44.90 

do 

Do. 

57    28.35 

29    .37.59 

do 

Do. 

57    30.00 

29    37.56 

do 

Do. 

03    34.41 

23    15.48 

do 

Do. 

17    52.72 

05    04.11 

do 

Do. 

17    08.85 

25    56.32 

do 

Do. 

06    50.04 

21    00.52 

do 

Do. 

06    49.23 

20    58.11 

do 

Do. 

23    39.87 

27    11.87 

do 

Do. 

07    34.72 

31    42.73 

do 

Do. 

17    13.17 

18    59.50 

do 

Do. 

05    13.21 

24    07.70 

do 

Do. 

02    52.30 

30    15.60 

do 

Do. 

10    54.55 

10    44.72 

do 

Do. 

15    01.63 

18    10.59 

do 

Do. 

48    07.78 

27    12.47 

do 

Do. 

09    23.92 

15    33.68 

do 

Do. 

08    .35.56 

15    02.06 

do 

Do. 

08    32.58 

15    02.89 

.-..-do 

Do. 

08    35.99 

15    01.57 

do 

Do. 

01    04.14 

33    49.71 

do 

Do. 

00    06.50 

37    37.92 

do 

Do. 

02    54.35 

27    28.32 

do 

Do. 

06    55.52 

18    34.71 

do 

Do. 

06    55.46 

18    33.78 

do 

Do. 

3^   55.52 

15    36.75 

do 

Bull.  122. 

19    41.89 

18    49.19 

do 

Rept.  '88. 

15    58.50 

24    55.52 

do 

Do. 

11    00.29 

23    45.68 

do 

Do. 

49    54.11 

13    30.74 

do 

Do. 

10    58.50 

18    38.38 

do 

Do. 

21    53.60 

07    01.36 

do 

Do. 

08    09.62 

19    50.77 

do 

Do. 

02    36.35 

25    22.57 

do 

Do. 

11    32.29 

17    18.69 

do 

Do. 

10    36.82 

17    34.19 

do 

Do. 

10    37.06 

17    34.21 

do 

Do. 

00    09.90 

34    17.40 

do 

Do. 

00    14.20 

:m   26.13 

do 

Do. 

13    56.53 

04    57.96 

do 

Do. 

09    06.74 

22    27.02 

do 

Do. 

19    17.46 

14    55.50 

do 

Do. 

23    12.43 

00    13.53 

do 

Do. 

23    12.75 

00    13.75 

do 

Do. 
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OOT^nirECTICUT— Continued. 


Name. 


High  Ridge 

Hitchcock 

Hobby 

Hooper 

Horseneck,     First     Congr^^tional 
church  spire. 

Horseneck,  spire  (1883) 

Hospital 

Hunt 

Ivy 

Jackson 

Johnson 

Eensies  Point 

Lambert 

Litchfield : 

Congregational  church  (1865) 

Episcopal  church  (1866) 

Loaf  Hill 

Lockwood 

Lone  Chimney 

Long  Neck 

Long  Neck,  2  (1882) 

McDonald 

Mead  (1864) 

Merwin 

Miles  Fish  Works  chinmey 

Milford 

Congregational  spire  (1833-1884) . 

Episcopal  church  spire 

Old  spire  with  gilt  ball 

Point 

Mill  Hill 

Mohawk 

Monroe: 

Belfry  (1839) : :.... 

Tall  spire  (1839) 

Moose  Hill,  east 

Moose  Hill,  Fairfield  (bounty 

Mount  Tom 

Nash 

Newton 

Nichols 

Norfield,  spire  (1834) 

North  Milford,  spire 

Norton •. 

Norton  Point 

Norwalk,  north  spire  (1834) 

Nor  walk  Islands,  light-house  (1834) . . 
Norw£dk  Islands,  light-house  (1882- 
1885). 

Norwalk  River  beacon  (1882) 

Norwalk,  south  spire  (.1834) 

Old  Farms ., 

Osborne 

Palmer 

Patrick 

Pavement 

Peck 

Peet  HiU 

Penfield  Ree"f7light^house  (1882)  \ '. '. '.'.'. 

Picket  Ridge 

Pine  CreekToint  (1833) 

Pine  Creek  Point,  3  (1882) 

Pine  Swamp  Hill 

Pond  Point 

Preston,  stone  church  (1865) 

Preston,  white  spire  (1865) 

Prospect  Hill 

Ram  Island 

Redding  Ridge 

Redding,  spire  (1839) 

Ridgefield: 

Episcopal  church  (1866) 

Presbyterian  church  (1839) 

Biggs 

Rock 

Rockhouse  Hill 

Round  Hill 

Round  Hill,  2  (1882) 

Saugatuck 

Soofield 


Latitude. 

Longitude. 

Authority. 

Reference. 

410.42C 

780-74° 

1 

Off 

O          f            ff 

41    16    24.20 

73    30    09.06 

C.&G.  S 

Rept.  '88. 

48    04.49 

29    42.13 

do 

Do. 

08    35.28 

36    69.41 

do 

Do. 

24    56.46 

00    03.97 

do 

Do. 

02    07.19 

37    24.64 

do 

Do. 

02    06.08 

37    24.46 

do 

Do. 

11    21.21 

10    00.76 

—  --do 

Do. 

18    24.28 

32    54.32 

do 

Do. 

52    18.60 

13    27.93 

do 

Rept.  '85. 

15    06.59 

17    00.41 

do 

Rept.  '88 

10    04.88 

10    04.08 

do 

Do. 

07    33.24 

16    22.52 

do 

Do. 

48    10.94 

30    13.25 

do 

Do. 

44    52.26 

11    18.49 

do 

Do. 

44    46.21 

11    19.29 

do 

Do. 

19    34.70 

29    56.06 

do 

Do. 

05    34.61 

29    04.16 

do 

Do. 

09    18.30 

13    05.11 

do 

Do. 

02    11.10 

28    40.88 

do 

Do. 

02    10.41 

28    41.85 

do 

Do. 

13    08.44 

09    11.26 

do 

Do. 

18    07.34 

32    53.13 

do 

Do. 

14    09.09 

19    57.60 

do 

Do. 

12    07.60 

02    18.20 

do 

Do. 

13    26.43 

01    15.61 

do 

Do. 

13    36.63 

03    33.08 

do 

Do. 

13    27.23 

03    27.73 

do 

Do. 

13    37.46 

03    25.97 

do 

Do. 

10    42.67 

05    51.92 

do 

Do. 

08    49.37 

16    42.32 

do 

Do. 

49    16.80 
19    65.38 

17    49.50 
12    24.48 

G.  S 

Bull.  122. 

C.&G.  8 

Rept.  '88. 

19    58.84 

12    28.90 

do 

Do. 

24    05.57 

06    65.36 

do 

Do. 

19    11.73 

12    06.09 

do 

Do. 

41    36.43 

16    25.54 

do 

Bull.  122. 

06    04.80 

25    41.60 

do 

Rept.  '88. 

25    51.86 

02    04.58 

do 

Do. 

08    49.10 

08    10.72 

do 

Do. 

12    10.31 

22    40.51 

do 

Do. 

16    42.20 

01    a5.36 

do 

Do. 

03    16.70 

30    53:07 

do 

Do. 

03    19.32 

26    19.40 

do 

Do. 

07    14.62 

24    28.56 

do 

Do. 

02    55.43   ' 

26    10.62 

do 

Do. 

02    56.74 

25    10.63 

do 

Do. 

04    23.70 

24    22.10 

do 

Do. 

07    07.66 

24    30.78 

do 

Do. 

14    53.06 

09    18.82 

do 

Do. 

23    37.47 

12    44.87 

do 

Do. 

03    40.87 

34    06.19 

do 

Do. 

17    36.24 

31    18.62 

do 

Do. 

11    37.34 

17    17.35 

do 

Do. 

22    54.11 

03    30.47 

do 

Do. 

40    02.37 

26    08.97 

do 

Do. 

07    01.57 

13    21.01 

do 

Do. 

19    29.41 

27    11.43 

do 

Do. 

07    06.34 

15    42.24 

do 

Do. 

07    07.37 

15    42.99 

do 

Do. 

21    09.10 

16    29.21 

do 

Do. 

12    41.24 

00    38.20 

do 

Do. 

40    37.16 

22    22.82 

do 

Do. 

41    05.78 

18    42.98 

do 

Do. 

68    45.11 

23    06.28 

do 

Do. 

03    32.83 

24    12.52 

do 

Do. 

18    11.10 

21    12.32 

do 

Do. 

18    49.68 

21    04.34 

do 

Do. 

16    49.50 

29    59.05 

do 

Do. 

16    30.47 

29    52.89 

do 

Do. 

24    44.15 

07    48.r3 

do 

Do. 

00    06.57 

37    41.22 

do 

Do. 

23    04.94 

08    22.13 

do 

Do. 

06    13.17 

40    25.79 

do 

Do. 

06    13.02 

40    28.23 

do 

Do. 

07    28.00 

19    23.08 

do 

Do. 

08    20.92 

34    52.96 

do 

Do. 

n^     tS¥.OGStMHlC  ■POSITIOSB   IN   THE   UNITED  STATES. 

COlTHBCriCUT-ContlDnHl. 


Anthorlty.    .  Rtteronoe. 


Hospital - 

JohTBon 

Eeu^es  Point 

Lambert 

Litchfield  : 

CiMigre(»tioiial  chtirPhdwB) 

Eriiwopal  church  llWi) 

Loaf  Hill -- 

Ixickwood 

Lone  Chimney -- 

Loag  Neck 

Long  Kent,  2  (lHKii_ 

McDonald 

Mead  (ISM) 

Merwin 

Miles  Pish  WorkH  chimney.- 

Milford 

CoiiKTceatioiialapire(lr»)-U«4>.. 


4M 

St 

14.  M   : 
Si.  at   , 

.J7.19    1 

3e 
m 
37 

^:u 

11 

21:21   ' 

ST 

111 

24.  W 

C.&G.  S !  Bept. -f 


a. II    |._. 
HI,MI    I... 


HillBiU 

Mohawk 

mill  ■" 
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GEOGRAPHIC  POSITIONS  IN  THE  UNITED  STATES.    [BULL-m 


CONNECTICUT— Contimied. 


Name. 


Seaside  Park,  soldiers'  monument... 

Sheffield  Island 

Sheffield,  west 

Sherwood 

Shlppan  

Shippan  Point 

Old  chimney 

Skafi^erat , 

Southport: 

Congregational  church  spire 
(1^2). 

Episcopal  Church  spire  (1882).... 

Inner  beacon  (1882) 

Outer  beacon  (1882) 

South  "Whitehall 

Spindle  

Stamford : 

Baptist  church  spire  ( 1882) 

Congregational  church  spire 
(1^2). 

Harbor,  light-house  (1882-1885)... 

Northeast  spire  (1834) 

Southwest  spire  (1834) 

Stan  wick 

Star 

Stratford : 

Beacon  (1881-1884) 

Beacon  (1833) 

Congregational     church      spire 

am). 

Episcopal  church  spire  (1884) 

Hill 

Point 

Point,  light-house  (1881-1885) 

Point,  light-house  (1833) 

Spire  (1833) 

Do 

St.  John 

Summerville 

Tashua 

Church  (1839) ..  

Tavern  Island 

Flagstaff  (1882) 

Thorp 

Trumbull 

Van,  cupola  of  Shippan  Point  House 

"Wallack 

"Warren  Observatory,  flagstaff  (1864) 

"Watchhouse  on  rock,  west  gable 

"Webb 

Wells 

"West  Marsh 

"West  Rocks 

Wheeler 

"Whitehall  church  (1839) 

Wilson  Point,  depot  cui)ola 

Woodbridge : 

Points  spire 

Bound  spire 

Wooster  Mountain 

Great  Captain  Island : 

Light-house  (1882-1885) 

Light-house  (1834) 

Little  Captain  Island 

Little  Captain  Island,  2  ( 1882) 

Little  Captain  Island,  3  (1882) 

Mead 


Latitude. 


410-420 

o  // 


41 


40 


09 
02 
02 
12 
01 
01 
01 
24 


08 
07 
07 
19 
00 

03 
03 

00 
03 
03 
06 
18 


11 
13 
09 
09 
09 
11 
11 
06 
20 
15 
17 
03 
03 
07 
17 
01 
02 
43 
02 
06 
14 
04 
08 
15 
20 
03 


41.58 
50.20 
62.01 
09.04 
32.23 
12.22 
28.00 
46.21 


08    06.28 


00.25 
33.45 
18.86 
12.91 
21.54 

18.68 
08.94 

49.21 
14.76 
12.78 
33.32 
46.66 


09  47.11 
09  47.06 
11    33.20 


18.68 
08.36 
28.72 
07.22 
07.24 
19.44 
32.84 
58.31 
32.78 
37.84 
13.31 
39.14 
39.01 
59.10 
46.94 
40.87 
11.49 
37.45 
23.64 
53.01 
f8.20 
46.56 
06.78 
13.48 
02.80 
46.65 


21  14.63 

21  17.81 

21  03.98 

40«>-4lo 

58  67.10 

58  57.18 

59  24.93 
59  24.97 
69  19.97 
59  52.00 


Longitude. 


73 


780-74° 


73 


11 
25 
25 
13 
31 
31 
31 
03 


17 
17 
17 
07 
36 

32 
32 

32 
32 
32 
36 
27 


07 
09 
07 
06 
06 
07 
07 
25 
03 
15 
15 
25 
25 
19 
15 
31 
30 
21 
29 
34 
07 
24 
24 
19 
08 
25 


11.92 
21.73 
27.59 
24.07 
10.65 
24.38 
12.02 
08.84 


17    12.90 


16.84 
15.45 
15.72 
56.23 
44.77 

21.29 
24.22 

34.74 
03.19 
21.98 
51.06 
39.18 


06  14.89 

06  14.82 

07  61.82 


50.06 
10.79 
06.12 
13.47 
13:18 
60.17 
61.56 
31.86 
28.56 
01.33 
38.87 
20.80 
20.82 
09.00 
44.52 
10.84 
23.80 
13.14 
2L98 
09.84 
03.23 
36.24 
55.06 
41.40 
52.37 
45.73 


00    48.72 
00    46.17 
29    18.14 
730.740 

37  26.40 
26.50 
31.01 
31.10 
38.95 
03.26 


37 
36 
36 
36 
39 


Authority. 


Reference. 


C.&G.S... 

....do 

....do 

..-.do 

....do 

....do 

.-.-do 

...-do 

....do 

....do 

.-..do 

....do 

....do 

...-do 

....do 

...-do 

....do 

....do 

.-..do 

....do 

....do 

....do 

do 

do ^ 

..-.do 

....do 

..--do 

....do 

»...-do 

--.do 

....do 

....do 

-...do 

-...do 

----do 

.---do 

...do 

..--do 

....do...... 

..--do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

----do 

...-do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 


Rept.  '88. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Bull.  122. 

Rept.  '88. 
Do. 
Do. 
Do. 
Do. 
Do. 


NEW  YORK. 


46*'-46° 

0        /           n 

74<'-76° 

0      /        // 

Massena  Point,  triangulation  station. . 

45    00    01.67 

74    46    11.79 

Engr.  Corps.. 

Rept.'76. 

Bald  Peak 

440.450 

44    06    13.00 
09    15.84 
26    64.12 

730.740 

ra  29  15.00 

24    17.39 
28    00.62 

C.&G.S 

do 

.....do 

Do. 

Barber  Point,  lierht-house 

Do. 

Bigelow 

oAiraxn.]      OEOaBAPHIC    POSITIONS   IN   THE   UNITED   STATES. 
KBW  YORK— C'ontiDDed. 


Nuna. 

Latitado. 

Lonaitode. 

Authoritj. 

"III 

ill 

01  47, on 

sli 

OB    40.3B 
43    r£.43 

4B    38.34 
00    M.M 

11 

W    54:61 
08    48.04 

48    45.38 

ill 
|H 

20  islao 

SB    68.20 
38    54.40 

ill 

30    68:U0 

III 

48    K^OO 

IS 

14   37.  BO 

ill 

ill 

63  «;70 

III 

ill 

23   2i.l2 
65   58.96 

37  2».a) 

sis 

51    38.52 

III 

ill 

23   09.83 

64  13:77 
JS'-Jfl' 

11 

41  48: on 

30    58,40 

42  45:00 

46  k:™ 

45    13:10 
27    6fl.l» 

ill 
III 

21   43.20 
J8-.-77' 

TO    20   32.10 

i?  li 

ill 

li 

ili 

__   IS°-74" 
3*   34:08 

C.ft  O.S 

....do:::'.'"-'- 

8^S?r^:::::::::-:::~:::::::::- 

:"S";::;: 

Bull.  122. 

C.&G-S 

a:P--:z 

;J;;;;e 

f^^-y,^'^->^-^^^i^^'- 

u:P"^ 

r 

III;; 
zT....''.. 

q:s°- :::.:: 

'^^^^ 

Do. 

(^peVinmot 

East  base 

Do. 

Sonth  bBM,  JeSeiWn  Cmist; 

JusHd 

C.&0.8 
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GEOGRAPHIC   POSITIONS   IN   THE   UNITED   STATES.    [BUtt.m 


NEW  YORK— Continued. 


Name. 


Bailey 

Ballston 

Barber '... 

Birch 

Black  Mountain 

Breed  Hill 

Brimstone 

Grain 

Crown  Point,  south  base 

FeltonHill 

Greenwich 

Jackson  ..  

London viile,  home  lawn  flag  pole 

Mount  Tom 

Prospect  

Rascal 

Saratoga 

Saratoga  Springs : 

Methodist  Episcopal  church  spire  . 

Presbyterian  church  spire 

Catholic  church  spire 

Skeenes  

Snody 

Bart  Hill 

Barto » 

Broadalbin : 

Baptist  church  cupola 

Methodist      Episcopal     church, 
tower. 

Clip  Hill 

County  line,  stone  No.  88,  between 
Fulton  and  Montgomery  counties. 
Fairfield: 

Academy 

Methodist  Episcopal  church 

Presbyterian  church  or  town  hall  . 

Protestant  E<)iscopal  church 

Qalway ^ 

Gloversville : 

•     Baptist  church  spire 

Couins  Bros.'  building,  flag  pole.. 

Congregational    church,     white 
spire. 

First  Methodist  Episcopal  church 
spire. 

First  Presbyterian  church  spire  .. 

Gore 

Hamilton 

Herkimer 

Court-house 

Dutch  Reformed  church 

Methodist  Episcopal  church 

Schoolhouse 

Johnstown : 

Court-house  dome 

Fire  department  house  pinnacle.  . 

First  Baptist  church  spire 

Martin  Kennedy's  house  pinnacle. 

Presbyterian  cnurch  spire 

St.    Patrick's    Roman    Catholic 
church  spire. 

St.  Paul's  Lutheran  church  spire. 

Sir  W.  Johnson  hotel  flag  pole 

United  Presbyterian  churcn  spire . 
Kingsboro 

Presbyterian  church  tower 

Schoolhouse  cupola 

Little  Falls 

Baptist  church 

Methodist  Episcopal  church 

Presbyterian  church 

Roman  Catholic  church    (new). 
Church  of  the  Assumption. 

Roman  Catholic  church  (old) 

Mayfield : 

Methodist  church  tower  (white).. 

Presbyterian  church,  white,  four- 
pinnacled  tower. 
Middle  Sprite,  Free  Methodist  church 
North  Galway,  Christian  church 


Latitude. 

Longitude. 

Authority. 

Reference. 

480-440 

780-74° 

O           /            /' 

0        /         n 

43    04    00.77 

73    39    17.54 
51    03.00 

8.8 

Rept.  '87. 
Rept.  '83. 

00    48.00 

do 

34    46.32 

26    02.68 

C.&Q.8 

20    18.94 

20    11.01 
31    53.90 

G.S 

Bull.  122. 

36    24.30 

C.&G.S 

55    19.37 

25    43.27 

do 

44    45.28 

25    00.40 

do 

32    41.83 

57    46.36 

do 

58    51.07 

25    29.44 

do 

01    05.64 

28    10.40 
31    30.61 

G.S 

Do. 

07    35.12 

C.&G.S 

Do. 

04    41.28 

23  59.08 
45    a5.78 

24  41.28 

G.S 

Do. 

43    42.91 

s.s 

Rept.  '87. 

41    47.26 

C.&G.S 

25    17.95 

46    04.57 

do 

Rept.  '85. 
Bull.  122. 

15    30.49 

24    15.68 
47    22.92 

47    16.08 

G.S 

04    07.40 

S.S 

Rept.  '87. 

04    49.83 

do 

Do. 

05    02.55 

47    03.99 

do 

Do. 

04    a5.62 

47    14.46 

do 

Do. 

38    26.03 

23    48.28 

C.&G.S 

36    50.25 

26    26.75 

do 

48«-44o 

74'»-75« 

43    07    50.07 

74    53    24.38 
53    24.37 

S.S 

07    50.07 

do 

Rept. '87. 

03    28.94 

11.  55.19 

do 

Do. 

03    27.11 

11    59.81 

do 

Do. 

03    04.06^ 

25    29.90 

do 

Do. 

01    09.00 

39    42.00 

do 

Rept.  '8a 

08    18.12 

64    47.24 

—--do 

Rept.  '87. 

08    13.52 

54    51.99 

do 

Do. 

08    18.74 

54    59.60 

do 

Do. 

08    09.20 

54    40.43 

do 

Do. 

04    05.30 

02    35.49 

do 

Do. 

02    56.16 

20    49.46 

do 

Do. 

03    04.90 

20    44.19 

do 

Do. 

03    03.19 

20    39.82 

do 

Do. 

03    06.88 

20    48.14 

-----do 

Do. 

03    0234 

20    48.38 

do 

Do. 

40    15.10 

02    58.49 

C.&G.S 

24    41.82 

22    00.15 

do 

01    37.10 

56    55.24 
69    21.96 

S.  S 

Do. 

01    44.56 

do 

Do. 

01    44.55 

59    24.56 

do 

Do. 

01    32.49 

59    20.53 

do 

Do. 

01    41.17 

59    13.32 

do 

Do. 

00    24.01 

22    30.02 

do 

Do. 

00    18.77 

22    29.15 

do 

Do. 

00    22.23 

22    32.03 

do 

Do. 

00    10.32 

22    28.60 

do 

Do. 

00    16.50 

22    23.65 

do 

Do. 

00    15.50 

22    09.48 

do-.- 

Do. 

00    28.56 

22    17.33 

do 

Do. 

00    24.97 

22    29.41 

do.  a 

Do. 

00    26.71 

22    24.17 

do 

Do. 

05    05.53 

21    28.15 

do 

Do. 

04    01.70 

20    13.46 

do 

Do. 

03    57.22 

20    13.78 

do 

Do. 

02    59.51 

51    38.18 

do ' 

Do. 

02    35.75 

61    26.27 

do 

Do. 

02    34.66 

61    28.87 

do 

Do. 

02    43.17 

61    32.62 

do 

Do. 

02    37.73 

61    12.15 

do 

Do. 

02    41.45 

51    08.19 

do 

Do. 

06    19.48 

15    50.78 

do 

Do. 

06    19.80 

15    48.70 

do 

Do. 

07    15.82 

38    20.78 

do 

Do. 

03   57.19 

03   15.13 

do 

Do. 
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Name. 


Oppenheim,     Methodist     Episcopal- 

cnurch. 
Perth  Center,  United  Presbyterian 
church  tower. 

Royal  Hill 

St.  Johnsville 

Grace      Protestant      EpiscoiMtl 
church  cr(MS. 

Schoolhouse  cupola ^ 

Snowy  Mountain 

Speculator » — 

Twin: 

Methodist  Episcopal  church 

Union  churcn 

Van  der  Whacken 

Vedder 

West  Gal  way : 

Methodist  Episcopal  church 

Presbyterian  church 

North  Presbyterian  church  tower 

Scotch  Presbyterian  church 

West  Perth 


Allis 

Amboy 

Boynton 

Bridgeport,     Methodist     EplscoiKil 
church. 

Bulger 

Canastota 

Baptist  church 

Free  church 

Methodist  Episcopal  church 

Carl. 


Chittenango  Station,  Free  Methodist 

church. 
Churchville : 

German  Lutheran  church  (east) . 

German  Lutheran  church  (west) 

Seven-Day  Baptist  church 

Cleveland,     Protestant     Episcopal 
church. 

Clinton 

Cranson 

Deerfield  Comers : 

Baptist  church 

St.  Peter's  church,  Roman  Catholic 

Devereux 

Durham  viUe : 

Baptist  church 

German  Catholic  church 

Eagle 

Eaton 

Fish  CrecJk,  Union  church 

Florence  C.  S 

Floyd  Comers 

Greene 

Hamilton  College,  chapel  dome 

Hig^insville,  Presbyterian  church. . . 
Hion 

Presbyterian  church 

St.  Mary's  church,  Roman  Catholic 

Johnson 

Jackson  .--' 

Kirkville 

Methodist  Episcopal  church 

liOiwre V     -    -      •..__•••-    _•••  ...... 

Himlius  Station,  Methodist  Bpiscopal 
chtirch. 

Merry 

Mohawk : 

Dutch  Reformed  church 

Methodist  Episcopal  church 

Universalist  church 

New  York  Mills  Methodist  Episcopal 
church. 

North  Gage,  Union  church 

North  Manlius  P.O.! 

^ptist  chtfrch. - 

Methodist  Epiaoopal  chtirch 


Latitude. 


48^-440 

o        /  " 

43    01  23.17 

01  08.04 

05  08.67 

00  24.  »2 

00  01.57 

00  08.23 
41  55.53 
27  36.08 

02  21.23 
02  22.56 
53  53.74 

01  07.65 


00 
00 
00 
00 
00 


23.24 

20.20 
22.00 
14.09 
30.60 


48°-44° 

43  05  18.17 
23  14.20 
53  52.46 
09  23.09 


08 
•04 
04 
04 
04 
51 
05 


55.89 
20.64 
28.62 
41.71 
51.81 
37.67 
15.34 


11  30.42 

11  27.19 

11  21.95 

14  02.25 


03 
01 


17.00 
04.01 


06  51.15 
06  58.93 
04  46.71 


(W 
07 
01 
01 
13 
23 
13 
51 
03 
10 
00 
00 
00 
57 
05 
04 
04 
41 
04 


05.66 
09.58 
25.86 
43.99 
12.59 
14.49 
09.86 
22.53 
07.13 
34.71 
36.00 
48.08 
41.58 
16.05 
54.86 
19.54 
31.00 
47.37 
41.94 


02    51.51 


00 
00 
00 
06 


36.42 
43.31 
39.79 
13.01 


13    23.17 

06    57.91 
06    01.22 


Longitude. 


740.750 

74    41  36.38 

11  26.09 

31  07.96 

40  12.25 

40  46.06 

40  35.36 

23  13.46 

20  24.94 

42  62.96 

42  53.42 

06  46.96 

39  02.59 


75 


06 
06 
06 
06 
16 


06.42 
07.96 
09.00 
09.46 
18.44 


48  06.64 

55  07.54 

65  41.02 

68  12.44 


39 
44 
46 
46 
45 
46 
62 


59.75 
20.44 
08.22 
11.20 
19.90 
66.10 
22.93 


34  16.77 

34  21.61 

34  32.10 

52  54.64 


01 
46 


37.44 
02.07 


12  08.17 
12  37.54 
14  64.11 


40 
40 
65 
33 
41 
39 
20 
48 
24 
38 
01 
02 
01 
50 
01 
56 
57 
59 
59 


10.10 
07.96 
10.83 
19.38 
56.49 
36.30 
06.10 
63.76 
21.29 
40.62 
52.39 
20.34 
46.18 
33.36 
41.39 
16.23 
04.85 
55.94 
55.74 


00  19.83 

00  10.12 

00  29.48 

17  36.79 


Authority. 


S.S. 


.do 

-do 
.do 
.do 


do.... 

C.  &  G.  S. 
do.... 


S.S. 

do... 

C.  &  G.  S. 
S.S 


do 
.do 
.do 
.do 
-do 


do.... 

do.... 

C.  &  G.  S. 

S.S 


do. 

do. 

do. 

do. 

do. 

C.4&G. 
S.S.... 


.do.-... 

.do 

.do 

.do 


.do 
.do 

.do 
.do 
.do 


do. 

do. 

do. 

do. 

do- 

do. 

do- 

C.ifeG. 
S.S.... 

do- 

do. 

do. 

do- 

C.&G. 
S.S.... 

do. 

do- 

C.  «&G. 
S.S..-. 


s 


s. 


s. 


10    24.00    i do 


...do 

...do 

...do 

—  -do 


07    12.33     do 

68    22.11     do 

68    20.75 do 


Reference. 


Rept.  '87 

Do. 

Do. 
Do. 
Do. 

Do. 


Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Bull.  122. 
Rept.  '87. 

Do. 
Do. 

Do. 

Do. 

Do. 
Bull.  122. 
Rept.  '87. 


Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Bull.  122. 
Rept.  '87. 

Do. 

Do. 

Do. 

Do. 
Bull.  122. 

Do. 
Rept.  '87. 

Do. 
Bull.  122. 
Rept.  '87. 

Do. 

Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
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Name. 


Oneida : 

Baptist  chnrcli 

Opera-house  dome 

Presbyterian  church 

Castle  Presbyterian  church 

Perryyille,     Protestant    EpiscoiKil 
church. 

^^rOB"D6Ct  .      .       m  ..-.      . 

guafity  Hill,  Presbyterian  church — 
idgeviUe,  Presbyterian  church 

Borne 

Baptist  church 

First  Methodist  Episcopal  church . 

German  Catholic  church 

Presbyterian  church 

St.    tfoseph's    church    (Roman 
Catholic^. 

"Welsh  Presbyterian  church 

Russia  Union  church 

Schuyler 

Starr 

Thomas 

Tyler,  Wesleyan  Methodist  church... 
Utica: 

City  hall,  flagpole 

First  Methodist  Episcoiwil  church  . 

First  Dutch  Reformed  church 

First  Presbyterian  church 

Grace      Protestant      Episcopal 
church. 

St.    Patrick's    church    (Roman 
Catholic). 

Trinity     Protestant     Episcopal 
church. 

Westminster  church 

Vernon: 

Baptist  church 

Methodist  Episcopal  church 

Presbyterian  church 

Unitarian  church 

Vernon  Center: 

Methodist  Episcopal  church 

Presbyterian  church 

Verona: 

Methodist  Episcopal  church 

Presbyterian  church 

Vienna 

Methodist  Episcopal  church 

Watertown,  court-house,  northeast 

corner  of  cupola. 
Wampsville,  Presbyterian  church — 
Westmoreland,  Presbyterian  church. 
West  Schuyler,  Methodist  EpiscoiMtl 
church. 

Whitesboro,  Baptist  church 

Williams 

! 

Amboy,  Presbyterian  church  spire... 
Big     Sodus,     light-house,     Wayne 
1    County. 

Brayton  bam,  cupola,  West  win^ 

Brewerton,  west  spire  of  Disciples 
I    church. 

Carpenter 

Cassett 

Central  Square,  church  spire 

Chestnut  Ridge 

Clyde,  L.  S 

Collamer 

I       Methodist  Episcopal  church 

Colwell 

Constantia,  Presbyterian  church 

Coo^r 

Davison 

Deuel 

Draper 

Dyke 

Fairmount 

Fayette  ville: 

Presbyterian  church 

I   Protestant  Episcopal  church 

^  Roman  Catholic  church 


Latitude. 

Longitude. 

Authority. 

Reference. 

430-44'= 

o       /        // 

760-^76° 

Oft' 

43    05    37.29 
05    44.29 
05    38.45 
04    46.07 
00    24.81 

75    39   06.25 
39    10.46 
39    06.91 
38    06.51 
47   57.27 

S.8 

Bept.  "87. 
Do. 
Da 
Da 
Do. 

do 

do 

do 

do 

02    15.39 
04    08.39 
07    57.27 
14    03.00 
12    58.74 
12    50.08 
12    48.27 
12    49.47 
12    28.22 

26  40.36 

46  :«.3i 

47  28.96 
27.58.13 

27  33.26 
27    30.77 
27    33.95 
27    23.37 
27    44.19 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Da 
Do. 

12    52.61 
15    28.76 
09    43.94 
20    42.20 
34    36.42 

05  40.74 

06  08.47 
06    01.09 

05  55.60 

06  07.33 
06    04.41 

27    33.22 
04    47.63 
06    59.12 
14    59.31 
58    54.09 
54    50.04 

13  58.48 

14  06.94 
14    14.59 
13    58.95 
13    53.36 

do 

do 

do 

do 

C.&G.8 

S.8 

Do. 

Do. 

Do. 
Rept  '87. 
Bull.l2& 
Rept.  '87. 

do 

do 

do 

do 

do 

Da 
Do. 
Do. 
Do. 
Do. 

06    15.36' 

14    28.33 

do 

Do. 

06    09.26 

13    25.04 

do 

Do. 

06    02.18 

14    03.28 

do 

Da 

04    47.02 
04    43.39 
04    39.73 
04    45.41 

32    31.39 
32    29.00 
32    35.09 
32    28.80 

do 

do 

do 

do 

Da 
Do. 
Do. 
Da 

03    11.21 
03    11.20 

30    08.94 
30    05.91 

do 

do 

Do. 
Do. 

08    13.82 
08    18.71 
14    49.63 
14    21.43 
58    32.88 

34    18.43 
34    15.  &5 
40    47.47 
42    10.08 
55    01.95 

do 

do 

do 

do 

L.  S 

Do. 
Do. 
Do. 
Do. 

Final  Rept. 

04  29.99 
06    56.61 

05  55.73 

42    20.98 
24    21.34 
09    09.96 

8.S 

Rept.  '87 

do 

do 

Do. 
Do. 

07    23.86 
10    15.13 

17    34.03 
13    20.90 

do 

do 

•      Do. 
Do. 

48»-44° 

43    04    14.00 
16    25.70 

750.770 

76    16    19.00 
59    11.80 

do 

L.  8 

Rept.  '88. 
Final  Rept. 

Rept.  '87 
Do. 

04    14.33 
14    16.21 

04    47.09 
08    26.26 

S.S 

do 

00    33.93 

00  02.19 
17    13.50 

05  48.66 
08    05.07 

06  04.87 
06    15.13 
41    40.56 
14    55.00 
57    48.20 
06    07.41 
54    23.90 
08    02.67 
31    39.54 
02    36.75 

01  45.50 
01    45.76 
01    47.21 

1/    05.36 
11    35.09 
08    45.88 
11    14.77 
51    49.34 
08    28.77 
08    53.64 

11  10.78 
00    11.00 

16  41.50 

17  04.12 

12  29.30 
12    10.75 

14  24.76 

15  22.68 

00    27.09 
00    25.23 
00    16.20 

do 

do 

do 

do 

do 

do 

do 

G.S 

Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Bull.  122. 

S.S 

Rept.  '83L 
Bun.122. 

L.  8 

8.8 

Rept. '87. 

Do. 
Bull.  122. 

do 

do 

G.  8 

8.8 

Rept.  '87. 

do........ 

do 

do 

Do. 
Do. 
Do.     ' 
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Name. 


Latitude. 


.,  Falley  Academy 


flit-house 

rt 


s,  Methodist  Episcopal  church. 

tsville 

n 

3 

3n 


ey 

K>oi,      Methodist 
ch  spire. 


Episcopal 


s 


iville 

Davis 

base,  between 
ego  counties, 
ap 


Jefferson  and 


>us 

^a  Hill,  Presbyterian  church. . 

:o 

Do 

urt-house 

jht-house 

;ts   Harbor,  or  Horse  Island, 
rhouse. 

Creek 

ood 

Star,  St.  Mary' s  church 

Hill 

base 

Point 

jht-house 

ise  I 

pst  Presbyterian  church  spire.. 

.  John's  Roman  Catholic  church 

pire. 

Xiucy 's  Roman  Catholic  church 

pire. 

r 

yIi.S 


480-440 

o         /  // 


43  58 
19 
55 
53 
11 
08 
18 
52 
81 
31 
53 
07 
06 

21 
42 

09 
40 

00 
02 
00 
26 
26 
27 
27 
56 

39 
02 
05 
06 
38 
50 
50 

02 
04 


port 

ptist  church 

mer  of  lots  5, 8, 11, 14 

ee,  light-house 

Ta  li.S 

BleHill 

star : 

by  Hall  statue 

>urt-house 

»wer  of  waterworks - 


43 


>me  of  Academy. 

Hill 

orth 


ma  Center : 

.ptist  church  spire 

athodist  Episcopi^  church  spire . 


1  Cemetery,  soldier's  head  on 

ument. 

Center,  Presbyterian  church  . . 

ia. 


ind  Institute,  flagpole 

OS 

sham's  house,  center 

aielby 

Ivent  church  spire 

ethodist  Episcopal  church  spire, 
rds 


ethodist  Episcox)al  church  spire . 

•esbyterian  church  spire 

hooihouse  cui>ola,  district  No.  2 
rk 


05.60 
17.00 
07.60 
18.60 
66.77 
07.17 
42.32 
48.90 
30.80 
30.30 
04.77 
12.90 
13.72 

18.46 
54.41 
47.34 
43.61 

08.70 
04.24 
12.53 
37.28 
39.57 
26.00 
53.90 
34.70 

06.93 
13.45 
15.29 
51.54 
05.19 
47.56 
21.60 

64.73 
06.74 


02    36.27 


01 
13 

48'» 

11 
12 
11 
15 
04 
08 

09 
09 
12 
14 
14 
02 
09 


14.82 
06.82 

-44° 

28.81 
49.70 
54.00 
09.80 
03.76 
06.47 

22.44 
18.10 
45.80 
13.74 
06.50 
10.44 
22.43 


48«-44° 

43  05  42.49 
05  45.49 
14  22.65 
11  22.75 


11 
01 
00 
05 
05 
10 
10 
09 
08 
05 
04 
04 
05 
01 
00 


06.80 
18.06 
21.51 
48.63 
47.67 
08.45 
10.87 
23.65 
54.61 
^.26 
51.46 
58.19 
28.46 
22.85 
42.98 


Longitude. 


760-77° 

o       /        // 


76 


77 


rs 


12 
24 
24 
26 
32 
11 
17 
15 
22 
15 
14 
18 
12 

17 
03 
18 
12 

21 
07 
11 
30 
30 
30 
30 
08 

06 
17 
00 
21 
11 
17 
17 

09 
09 


04.20 
43.00 
36.10 
41.90 
31.90 
23.97 
49.66 
32.80 
24.20 
19.20 
09.99 
00.25 
24.86 

10.37 
14.61 
44.36 
02.08 

25.39 
55.66 
00.98 
50.41 
53.55 
22.80 
60.90 
43.00 

08.40 
17.22 
08.33 
23.62 
51.52 
28.19 
56.80 

08.26 
28.81 


09    45.39 


33 
36 


29.82 
22.13 


77o_7go 

56  03.68 
23.50 
39.30 

40.20 
37.78 
10.67 


56 
56 
36 
09 
35 


36 
36 
37 
04 
04 
25 
20 


51.00 
50.70 
36.70 
44.74 
09.30 
23.26 
01.25 


78<'-79<' 
23  22.08 
23  19.90 
09  19.67 
19  29.76 


11 
15 
11 
17 
17 
19 
19 
19 
22 
08 
11 
11 
09 
28 
10 


41.24 
45.63 
05.99 
34.41 

aioi 

58.83 
31.20 
32.30 
03.90 
43.99 
06.94 
n.96 
23.91 
58.22 
33.96 


Authority. 


L.S... 
S.S.... 
L.8.. 
.....do 

do 

S.S.- 

do 

L.  S.. 
.....do 
.....do 
G.  S.. 
S.S... 
do 


C.  &  G.  S. 

L.S 

S.S 

L.  S 


S.S. 


-do 
do 


L.S 


.do., 
.do., 
-do.. 
.do.. 

-do.. 


S.S. 


do 
do 


L.S 


.do 
-do 


S.S. 


-do., 
-do.. 


do 
do 


L.S 


-do 
-do 
-do 


S.S- 
L.  S 


.do 

-do 

-do 

do 

do 


S.S- 
L.  S 

S.S- 


do.. 


L.S 
S.S- 


-.-.do 

do 

..--do 

do 

do 

...--do 

do 

do 

do 

do 

do 

do 

do 

L.  S.. 
S.S... 


Reference. 


Rept.'87. 
Rept.  '83. 
Final  Rept. 

Do. 

Do. 
Rept.  '87. 

Do. 
Bun.  122. 

Do. 

Do. 
Rept.  '87. 
Do. 

Bull.  122. 

Do. 
Rept.  '87. 


Do. 
Do. 
Do. 
Final  Rept. 
Do. 
Do. 
Do. 
Do. 

Bull.  122. 
Rept.  W. 

Do. 

Do. 

Final  Rept. 
Do. 

Rept.  '87. 
Do. 

Do. 

Do. 
Do. 


Final  Rept. 

Do. 

Do. 

Do. 
Rept.  '87 


Final  Rept. 

Do. 

Do. 

Do. 

Do. 
Rept.  '87. 
Final  Rept. 

Rept.  '87. 

Do. 
Final  Rept. 
Rept.  '87. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Final  Rept. 
Rept.  '87, 


BuU.  123- 
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NEW  YORK— Ck>ntiiiued. 


Name. 


Latitude. 


Lont^tiide. 


Kimpton^s  (gk)  bam,  west  cupola 

Macomber.sO^ 

Macomber*8,  J.  S.,  house  tower 

Monument  800 

Monument  863 , 

Monument  3tt7 ' 

MorganviUe  (L.S.) 

Christian  church  tower 

Oakfleld 

Methodist  Episcoi>al  church  tower 
'       Presbyterian  church  tower 

Seminary  tower 

Parker 

Pekin 

Pond 

Pumpkin  Hill,  Baptist  church 

Pusef 

Quaker  church,  east  gable 

Roes 

Ryan 

South  Alabama,  Baptist  church  spire. 
rPoji  Tree 

Thirty-mile  Point,  light 

Tonawanda 

Vulgary 

Watson's  (David)  barn,  west  ^ble. . . 
West    Barre,  Methodist    Episcopal 

church  cupola. 
West  Shelby,  Methodist   Episcopal 

church  spire. 
Yates,  spire  of  church 


o       /        // 


43 


Fort  Nia^ra,  hght-house 43 

Niagara  Falls,  northeast   tower  of 
railroad  suspension  bridge. 


Abutment 

Academy  Hill 

Adams 

Adamsville,    Methodist     Episcopal 

church. 
Albany: 

Academy  of  the  Sacred  Heart 

Congregational  Church  spire 

Cathedral  spire 

Dudley  Ol)servatory,  center  of 
equatorial  dome. 

First  Lutheran  church 

Fourth  Presbyterian  church  spire 
German  Roman  Catholic  church, 

Our  Lady  of  the  Angel. 
Sacred  Heart    Roman  Catholic 

church,  North  Albany. 
St.    Patrick's  Roman    Catholic 

church  spire. 
St.  Paul's  Gkjrman  Evangelical 

Lutheran  church  spire. 
St.  Peter's  Protestant  Episcopal 

church  spire. 
Second     Presbyterian     church 
,     spire. 

State  Hall,  flag  i)ole 

State  Street  Presby tbrian  church 

spire. 
Tabernacle  Baptist  church  spire. . 
Trinity     Metnodist     Episcopal 
church. 

Waterworks  chimney 

Waterworks  gatehouse  polo 

Alvord 

Arsenal 

Athens : 

Knickerbocker    Ice    Company's 
chimney. 

Protestant  Episcopal  church 

Reformed  church 

Schoolhouse  cupola.  District  No.  1 . 

Barren  Island 

Flag  polo 

Bailey 

Baker  


42 


(R) 
04 
(4 
11 
09 
04 
00 
00 
04 
04 
04 

m 

10 
03 
05 
0» 
00 
10 
10 
04 
10 
23 
00 
06 
06 
09 


30.33 
39.34 
38.52 
09.46 
50.54 
57.51 
40.11 
13.44 
05.72 
01.90 
06. 14 
55.  JK) 
56.40 
14.70 
a5.94 
51.89 
m.  73 
01.20 
43.20 
^.76 
23.46 
12.80 
29.  (iO 
03.84 
54.  (H) 
44.77 
07.13 


09  39.26 

20  15.80 

48''-44« 

15  42.30 
06  34.10 

42°-48° 

39  15.26 
14  37.87 
59  52.82 
37  21.66 


37  40.  IS 

38  57.98 

38  ri.31 

39  51.81 

39  06.88 

39  20.23 

39  43.30 

40  20.03 
30  50.25 
39  32.36 
39  02.88 
39  04.44 


39 
39 

39 
39 


07.00 
13.70 

19.05 
18.05 


40  22.00 

40  23.00 

19  10.52 

43  11.01 

15  55.10 


15 
15 
16 
27 
28 
24 
31 


53.99 
48.06 
15.51 
51.78 
05.45 
04.19 
48.13 


7go_79o 
o       /        // 


78 


11 
18 
18 
11 
19 
11 
02 
04 
16 
16 
16 
16 
09 
52 
19 
04 
15 
11 
21 
2t 
20 

2:j 

29 
5:J 
12 
07 
15 


11.85 
30.60 
41.29 
40.14 
81.47 
12.17 
58.60 
a5.40 
25.68 
24.05 
24.76 
00.92 
50.49 
31.28 
:)8.56 
01.41 
47.60 
37.72 
2J).95 
:J7.39 
07.61 
.35.  m 
11.80 
21.91 
12.11 
57.59 
11.47 


26  12.95 

23  17.50 

79»-80« 

79  (H  40.00 
03  26.30 

730.740 

73  44  39.80 

H\  36.24 

21  04.00 

60  11.36 


40  21.06 

4o  26.92 

45  35. 55 

45  01.47 

45  13.25 
44  57.86 

46  10.07 

44  23.22 
46  17.96 
46  08.89 
4.5  15.91 

45  12.24 


45 
45 


17.00 
41.16 


45  06.73 
45  56.79 


46 
46 
46 
42 


42.00 
49.00 
29.39 
06.58 


48    18.18 


48 
48 
48 
47 
47 
46 
46 


27.82 
42.28 
16.78 
09.03 
11.84 
44.47 
00.86 


Authority. 


S.S. 


do 
do 
.do 
.do 
.do 
.do 
.do 
do 
do 
do 
.do 
do 


L.  S.. 
8.8... 
.....do 
do 


do 
.do 


S.8 , 

do... 

C.&O.S. 
s.s 


....do.... 
....do.... 
....do.... 


-do 


...-do.... 
....do.... 
—..do.... 


.do 

.do 
.do 


Reference. 


do 

do 

do 

do 

do 

L.S 

do 

8.8 

do 

do 


do 

L.  S.. 


.do 

do 

-do 

.do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

..:..do 

do 

do 

do 

.....do 


Rept.  *87. 

Da 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Da 

Do. 
Final  Eept 
Rept.'W. 

Da 

Da 

Do. 

Da 

Da 

Da 

Da 
Final  Rept 

Bon.  12s. 

Rept.  "87. 
Da 
Da 

Da 

Final  Be 

Da 
Da 


Rept. '87. 

Do. 
BU1L12S. 
Rept '87. 


Do. 
Do. 
Do. 
Do. 

Do. 
Do: 
Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Rept.*8& 
Rept*87. 

Do, 
Do. 

Rept'83L 
Do. 

Rept '87, 
Do. 

Da 

Da 
Da 
Da 
Do. 
Do, 
Do. 
Da 
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NEW  YORK— Continned. 


Name. 


otinds. 


)re  Hotel,  flag  pole. 


Iiein 

tchBeformed  chnrch,  north  of 
lecker  Corner. 

iock 

t 

m 


Latitude. 


420-48° 

o       /        // 


42 


Ins 

use,  east  gable. 
p 


■n  cupola 
Bid 


as 

Hills 

ristian  church. 
3tist  church- -. 

©U 

Bid 


on 

bch  Reformed  church. . 

Bill 

street 

I's  (F.  E.)  house  tower. 


eille 

tch  Reformed  church  spire. 

Mimflagi>ole 

ans: 

idemy 

netery,  Briggs  monument.. 

:e  light-house 

3k  flagpole 

<,  Roman  Catholic  church. . . 


Creek. 


g 

yman 

r  line  monument . 
land,  light-house, 
kie 


;.  Co. 's  flag  pole. 

:ht-house 

bhodistEpiscopalchurch  tower. 

ble's  brickyard  chimney 

itestant  Episcopal  church 

[nan  Catholic  church,  cross 

ilroad  station  chimney 

formed  church 

per  Village  Reformed  church.. 
md 


i©*s Hook  (bolt). 


yille,     Methodist      Episcopal 

ch  spire. 

Reformed  church,  1  mile  north 

)cker  Comer. 

IbanVf'St.  John^s  Roman  Catho- 

lurch. 

-reenbush : 

tch  Reformed  church 

thodist  Episcopal  church 


Bush,  Dutch  Reformed  church 
[ook  Island,  light-house 


I- 

un  Point., 
file  Point. 
I^ht-house . 
it  yard  — 

Sj 

view 


38 
39 
50 
27 
35 
22 
34 
33 

15 
30 
11 
26 
22 
22 
17 
25 
25 
24 
00 
54 
54 
54 
42 
33 
34 
32 
31 
32 
44 
13 
30 
34 
34 
18 


38.06 
35.30 
58.61 
44.40 
54.80 
21.63 
45.94 
43.29 

23.22 
56.93 
05.64 
53.12 
08.70 
n.47 
16.86 
37.90 
32.73 
16.49 
29.27 
35.82 
35.64 
25.59 
10.86 
17.93 
12.65 
11.23 
58.00 
57.83 
34.55 
01.37 
59.83 
32.83 
32.00 
14.98 


Longitude. 


28  23.40 
28  0L78 
28  30.93 
28  23.00 
46*27.15 
24  39.88 
10.87 
54.35 
02.04 
33.00 
16.18 
10.27 
48.55 
47.18 
58.52 
42.02 
11.10 
57.97 
15.50 
54.78 
43.17 
00.92 
50.21 
42.63 
25.71 
34.00 


35 
36 
37 
46 
32 
21 
20 
22 
20 
21 
21 
20 
21 
20 
21 
22 
36 
35 
16 
44 


38  42.00 
38  26.12 


35  a8.42 

35  16.17 

40  35.51 

34  35.00 


27 
40 
20 
18 
18 
16 
46 
35 


48.75 
07.68 
40.13 
2L96 
21.91 
36.77 
35.27 
55.66 


730-740 

o   /   // 


73 


44 
43 
31 
46 
44 
47 
47 
48 

48 
53 
48 
46 
47 
47 
46 
47 
47 
47 
57 
54 
53 
53 
44 
45 
59 
45 
45 
45 
41 
49 
45 
57 
57 
47 

47 
47 
47 
47 
41 
47 
45 
46 
59 
47 
45 
47 
47 
47 
47 
48 
48 
47 
47 
47 
49 
47 
45 
45 
46 
58 


46 
43 

46 
47 
47 
47 
47 
43 


45.52 
53.63 
40.60 
04.52 
18.34 
06.24 
52.86 
19.78 

5L39 
44.91 
55.51 
18.60 
56.94 
58.41 
31.75 
25.92 
17.79 
12.08 
13.95 
16.45 
31.54 
47.60 
21.89 
05.28 
15.72 
14.92 
21.41 
33.29 
26.66 
46.74 
43.01 
38.30 
40.00 
40.20 

55.24 
42.39 
04.17 
24.00 
57.95 
28.40 
13.76 
15.03 
20.68 
59.00 
20.78 
44.97 
30.42 
42.78 
53.64 
12.84 
13.18 
45.52 
00.79 
51.29 
18.51 
39.04 
21.68 
50.65 
49.53 
55.00 


Authority. 


48    20.00 
44    20.90 


42  00.69 

41  57.35 

45  13.30 

53  53.00 


55.24 
13.61 
52.15 
01.83 
01.49 
51.94 
12.17 
56.92 


S.S 

....do.... 
C.&G.S. 

S.S 

....do.... 
....do-... 

do.... 

.....do.... 

do.... 

do.... 

C.&G.S. 

S.S 

do... 

do... 

do.... 

do... 

do... 

do-... 

C.&G.S. 

S.S 

do  — 

do  — 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do-.. 

do... 

do... 

do... 

do... 


-do 

-do 

.do 

.do 

.do 

.do 

.do 

.do 

.do 

-do 

.do 

.do 

-do 

.do 

-do 

.do 

.do 

.do 

-do , 

.do 

.do 

do 

.do 

.do 

.do 

-do 


do... 


do 

do 
do 
do 
do 

do 
do 
do 
do 
do 
do 
do 
do 


Reference. 


Rept.W. 

Do. 
Bull.  122 
Bept.  '87. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '87. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '83. 
Rept.  '87. 

Do. 

Do. 

Do. 
Rept.  '83. 
Rept.  '87. 

Do. 

Do. 

Do. 

Do. 
Rept.  '83. 
Rept. '87. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do, 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '83. 

Do. 

Rept.  '87. 


Do. 
Do. 
Do. 
Rept.  '83. 

Rept.  '87. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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NEW  YORK— Continued. 


Name. 


Greenbnsh : 

Presbyterian  church 

Perry 

Oreenport,  Reformed  church 

Guilderland 

Church  spire 

Lutheran  church  spire 

Hallenbeck 

South 

Hamiltonville : 

Methodist  Episcopal  church  spire. 

Three  point  (no  station  mark) 

Hotailing  Island 

Home  Lawn  flag  pole 

Hudson  (bolt) 

Baptist  church 

Light-house 

Lutheran  church 

Presbyterian  church 

Protestant  Eplscopi^  church 

Roman  Catholic  church 

Universalist  church 

Waterworks  chimney 

Ironworks 

Judson 

Judson,  barn  cupola 

Junction 

Kinderhook,  Reformed  church 

Knickerbocker,  house  cupola 

Lampman 

Lansmg 

LansingPine 

Lisha^sKill,  Dutch  Reformed  church. 

Lower  Schodack  Island 

Merino,  Columbia  County 

Merwin 

Milham  (Levi),  house  cupola 

Moles 

Monument  20 

Monument  97 

Monument  192 

Morrison 

Mount  Merino 

Mount  Olympus 

Mull 

Mull  Island 

MullPlaat 

Muller 

New  Baltimore : 

Baptist  church 

Dike  light-house 

I       Dutch  Reformed  church 

1       Light-house 

Methodist  Episcopal  church 

Riverside  House,  summer-house 
flag  pole. 

Shipyard,  chimney  of 

New  Salem,  Dutch  Reformed  church  . 
New  Scotland,  Presbyterian  church 
tower. 

Nine-mile  Tree,  light-house 

Niskayuna 

Nutter  Hook 

Olcott's  house,  cupola 

Orchard 

PaardaHook 

Papscanee  Island 

Parke 

Parsons 

Patten 

Patterson 

South  chimney  of  house 

Powell 

Railroad  farm 

Railway 

Race  course 

Raflnesque 

Rexford  Flats 

Riley 

Roha  Hook 

Light-house 

Rotterdam,     Methodist      Episcopal 
church. 


Latitude. 


Longitude. 


420-48° 

o       /        // 


42 


88 
88 
11 
42 
42 
42 
35 
16 

42 
42 
26 
43 
15 
15 
15 
14 
15 
15 
15 
15 
15 
42 
19 
19 
19 
23 
27 
20 
44 
45 
45 
27 
14 
21 
23 
37 
45 
46 
40 
15 
14 
44 
29 
28 
29 
34 

26 

27 
26 
27 
26 


31 
46 
21 
37 
27 
83 
35 
35 
27 
L5 
36 
36 
23 
17 
41 
41 
47 
51 
41 
29 
28 
46 


10.70 
80.21 
56.18 
02.29 
14.00 
15.24 
66.18 
19.20 

16.00 
29.17 
55.95 
41.00 
22.54 
05.93 
07.29 
55.30 
04.27 
a).  24 
05.09 
00.31 
19.54 
23.39 
47.63 
44.00 
48.24 
36.71 
40.55 
28.32 
12.82 
88.73 
21.91 
42.16 
05.06 
23.61 
49.92 
43.18 
26.61 
28.07. 
47.28 
14.^5 
05.06 
40.24 
55.00 
26.46 
18.09 
16.31 

46.49 
06.99 
44.71 
04.42 
53.94 
44.09 


26  39.43 
37  25.10 
37  63.91 


05.22 
00.32 
25.86 
53.02 
37.68 
18.15 
54.87 
59.85 
09.59 
27.72 
13.«07 
09.08 
20.60 
37.63 
11.94 
17.34 
21.15 
23.23 
42.83 
06.10 
60.37 
47.49 


780-74° 

O  I  II 


73 


44 
45 

48 
58 
58 
58 
40 
49 

54 
55 
46 
45 
47 
47 
48 
47 
47 
47 
47 
47 
47 
41 
46 
46 
46 
42 
46 
47 
42 
50 
62 
46 
49 
41 
43 
45 
57 
49 
43 
49 
49 
41 
47 
47 
47 
44 

47 
46 

47 
47 
47 

47 


45 
49 
47 
43 
47 
45 
45 
46 
47 
47 
45 
46 
51 
47 
42 
42 
36 
53 
42 
47 
47 
57 


66.76 
03.66 
12.89 
01.51 
10.00 
09.74 
08.88 
68.70 

43.00 
12.76 
55.92 
86.00 
51.34 
27.95 
33.01 
03.34 
21.98 
22.53 
88.86 
14.32 
54.66 
47.08 
03.76 
01.00 
26.15 
04.58 
11.99 
4:3.68 
68.68 
37.75 
35.76 
33.69 
08.64 
23.01 
26.08 
02.77 
49.07 
24.17 
28.57 
39.93 
03.53 
01.67 
04.07 
04.62 
00.39 
69.99 

24.64 
34.80 
20.78 
02.69 
17.69 
13.22 


47  12.88 
57  58.31 
54    24.41 


63.64 
67.62 
20.25 
13.11 
34.84 
25.57 
29.46 
04.96 
31.39 
10.01 
49.75 
26.86 
60.69 
60.96 
38.32 
54.99 
58.82 
50.53 
08.15 
23.72 
19.54 
29.91 


Authority. 


S.S. 


Reference. 


do.... 
.....do.... 
....do.... 
.....do.... 
.....do.... 
C.  &  G.  S. 
8.  S 


.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

-do. 

do. 

.do. 

.do. 

.do. 

do. 

do. 

do. 

do. 

.do. 

do. 

do. 

.do. 

.do. 

.do. 

.do. 

.do. 

.do 

.do 

.do. 

.do. 

.do. 

.do. 

.do. 

.do. 

-do. 

.do. 

-do. 

do. 

.do. 

.do. 

.do. 

.do 

.do. 

.do 

.do 

.do 

.do. 
.do. 
.do. 


..-.do.... 
....do.... 
.....do.-.. 
.....do.... 

do.-. 

do.... 

do.... 

do.-. 

—..do..- 

do.... 

.....do.... 

do-... 

C.  Ss  G.  S. 

S.8 

do.... 

do.-.. 

C.  &  G.  S. 

s.s 

do.... 

do..- 

do.... 

do.... 


Rept.  '87. 

Do. 

Do. 

Do. 
Rept.  '83. 
Rept-W. 

Do. 

Do. 

Rept.  '83. 
Rept  '87. 

Do. 
Rept. '83. 
Rept.  '87. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '8& 
Rept.  '87. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
BuU.  l&S. 

Do. 
Rept.  '87. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
BuU.  122. 
Rept.  '87. 

Do. 

Do. 
Rept.  '85. 

Do. 

Do. 

Do. 
Rept.  '87. 

Do. 
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NEW  YORK— Continued. 


Kame. 


Latittide. 


Bound  Top 

Rural  Cemetery,  Williams  monument 

Rysedorph 

Sage 

Scnermerhom  Island 

Schenectady : 

Armory,  flagpole 

Baptist  churcn  spire 

Firat   Dutch  Reformed   church 

spire. 
First  Presbyterian  church  spire.. 
German     Methodist     EpiscoiKil 

church  spire. 
St.  George^s  Protestant  Episcoi>al 

church  spire. 
St.  John's  Roman  Catholic  church 

spire. 
St.  John's  German  Roman  Catho- 
lic church  spire. 
Second  Reformed  church  spire. .. 
State  Street  Methodist  Episcopal 
church  spire. 

Union  College  dome 

Union  School 

Schodack,  channel  light-house 

Schodack  Island 

Schodack  Landing : 

Dutch  Reformed  church 

Knickerbocker  ice  house ,  flag  pole 

Schoolhouse  cupola,  near  Mull 

Schuyler 

Scotia: 

Baptist  church  spire 

Dutch  ReformedT  church  tower . . . 

Seward 

Shad  Island 

Shart 

Sickels 

Slingerland 

Methodist  Episcopal  church  spire . 

Stevens  - 

Stocki)ort 

Railway  station ,  chimney 

Stone  House 

Stuyyesant 

Light-house 

Lutheran  church ~ 

Reformed  church  tower 

Teller 

TenEyck 

Terry 

Thistle 

I'racy 

3?raver 

Troy: 

French  Roman  Catholic  church  . 
St.     Mary's     Roman     Catholic 
church. 

Ninth  Presbyterian  church 

Park  Presbyterian  church 

St.  John's  convent 

St.  John's  Protestant  Episcopal 

church. 
St.  Joseph's  Provincial  Sennnary, 

northwest  spire. 
St.   Michael's    Roman    Catholic 

church. 
St.  Paul's  Protestant  Episcopal 

church. 
St.  Peter's  church,  Roman  Catho- 
lic. 
State  Street  Methodist  Episcopal 

church. 
Bound  chimney  near  east  end  of 

State  dam. 
Troy  cemetery.   Wool's   monu- 
ment. 

University,  northwest  spire 

Unionville,  Dutch  Reformed  church 
spire. 
Upper  Red  Hook 


420-480 

o       /        // 


42 


05 
41 
37 
40 
31 


49 

48 


49 
49 
40 
30 
17 
22 
87 
87 
19 
18 
18 
25 
23 
24 
23 
23 
36 
28 
23 
24 
25 
30 

43 
43 


14.39 
54.00 
36.71 
02.18 
20.19 


48  36.81 

48  56.80 

49  00.98 


02.78 
66.74 


49  05.68 

48  51.34 

48  40.28 

4d  53.28 

48  42.34 

49  02.35 
40  01.08 

29  51.94 

30  27.07 

28  49.38 

28  24.79 

30  24.00 

42  20.88 


34.41 
40.15 
30.60 
53.72 
34.43 
57.58 
36.41 
60.52 
20.65 
01.69 
37.36 
25.27 
21.83 
41.02 
24.43 
16.70 
26.33 
48.11 
01.75 
55.23 
25.26 
14.70 

21.57 
28.86 


44  31.07 

43  25.19 

42  66.64 

43  32.21 

43  45.89 

42  04.67 

43  45.61 

44  16.84 

43  58.55 

44  47.11 

45  40.34 

42  43.00 

36  02.00 

01  24.50 


Longitude. 


78o_74o 

o        /  /' 


78 


62 
44 
13 
44 
45 


56 
56 


56 
66 


67 
67 
39 
46 
46 
46 
51 
51 
47 
46 
46 
47 
46 
46 
46 
46 
44 
45 
47 
46 
44 
45 

41 
41 


23.68 
15.20 
10.93 
04.83 
59.55 


56  18.97 
66  23.58 
66  61.27 


42.60 
12.16 


66  42.84 
66  30.20 
66  25.57 


23.44 

21.95 


55  49.33 

66  32.88 

46  41.66 

46  21.22 

46  13.01 

46  25.96 

47  17.00 
42  30.68 


48.64 
37.06 
46.60 
22.65 
05.05 
68.63 
68.26 
38.49 
13.84 
11.77 
20.63 
11.51 
00.01 
43.04 
23.82 
55.86 
06.71 
49.84 
58.36 
29.83 
31.71 
39.65 

37.25 
30.99 


41  04.93 

41  37.86 

41  29.80 

41  39.63 

40  69.03 

41  48.72 
41  27.17 
41  07.76 
41  16.82 
41  05.53 

40  12.75 

41  00.00 
53  28.00 

60  40.45 


Authority. 


C.  &G.S... 

8.S 

...-do 

....do 

...-do 

-do, 

— do 

....do 

....do 

...-do 

....do 

....do 

..-.do 

-...do 

....do 

....do 

....do 

....do 

..-.do 

....do 

..--do 

— do 

...-do 

....do 

...-do 

....do 

—.do 

....do 

....do 

...-do 

..--do 

...-do 

...-do 

—  -do 

...-do 

—  -do 

—  -do 

...-do 

....do 

—.do 

—-do 

—  .do 

—  -do 

—do 

C.&G.S  — 

S.S 

....do 

—  .do 

—  -do 

—  .do 

....do 

—  -do 

....d© 

....do 

.—do 

-.-.do 

-..do 

....do 

...-do 

...-do 

C.  &G.S--. 


Reference. 


Rept.  '87. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 

Do. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Rept.  '83. 
Rept.  '87. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Da 
Db. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do. 

Rept.  '83. 
Do. 
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Name. 


Van  Alstyne 

VanBupen 

VanDalfson 

Van  Denburpr 

Vanderpoel 

Vanderzer 

Van  Rensselaer  (C.S.) 

VanSlyke 

Van  Wle 

Van  Wie,  stone  light 

Vineyard 

Visenee  Ferry,  church  spire 

Vrooman 

West  Albany 

West  Ghent,  Dutch  Reformed  church . 
West  Troy : 

Baptist  church 

Dutch  Reformed  church 

First  Dutch  Reformed  church 

St.     Bridget    Roman     Catholic 
church. 

Westertoe  Island 

Whannel 

Whitehead's  bam,  west  gable 

Winnie's  Dock 

Winnie's  Point 

Wiswall 

Wood 

Yellow  Pine 

Adebahr  

Amsterdam : 

Academy 

Roman  Catholic  church  spire 

Argusville 

Auriesville, Dutch  Reformed  church. 

Babcock 

Baracsourie 

Barrow's  (W.C.)  house 

Bell's  (W.H.)  house 

Black 

Bouck 

Bramans    Comer,    Baptist    church 
spire. 

Brandmill 

Bronk 

Canajoharie : 

Dutch  Reformed  church 

German  Lutheran  church 

Nellis  House 

Protestant  Episcoi>al  church 

Chapman 

Charleston    Four    Comers,   church 

tower. 
Cobleskill : 

Hotel  Augusta 

Lutheran  church 

Carlisle,  Presbyterian  church 

Catskill 

Motmtain  House,  southeast  cor- 
ner. 

Conover 

Currytown,  Dutch  Reformed  church 
tower. 

Dockstader 

Dougal 

Duanesburg,  church  tower 

Dunn  Hill 

Dunnsville : 

Flagpole 

Dutch  Reformed  church  west  of.. 

East  Hill,  primary 

East  Township,  Baptist  church  spire. 
Esi)erance : 

Methodist  Episcopal  church 

Presbyterian  church 

Failing 

Finkef. 

Fonda 

Court-house  dome 


Latitude. 

Longitude. 

Authority. 

Reference. 

420-430 

730-740 

■ 

0      f       II 

0        /         ;/ 

42    25    53.77 
23    17.07 

73    46    18.65 
43    38.34 

S.  8 

Rept  *87. 
Do. 

do 

23    01.48 

47    81.77 

do 

Do. 

33    10.08 

44    00.71 

do 

Do. 

26    28.43 

47    16.68 

do 

Do. 

32    33.12 

46    24.18 

do 

Do. 

39    02.10 

43    38.10 

do 

Do. 

23    47.92 

47    54.72 

do 

Da 

34    54.98 

45    22.71 

do 

Do. 

35    05.70 

45    29.50 

do 

Do. 

20    13.56 

47    21.08 

do 

Do. 

47    47.17 

49    35.63 

do 

Do. 

30    42.92 

46    53.36 

do 

Da 

40    38.00 

46    30.00 

do 

Rept  "88. 

17    33.81 

43    08.60 

do 

Rept.  "87. 

43    41.89 

42    11.79 

do 

Da 

42    48.83 

42    33.05 

do 

Da 

43    33.88 

42    05.80 

do 

Do. 

42    53.48 

42    27.60 

do 

Da 

37    20.13 

45    40.82 

do 

Da 

27    02.56 

46    00.26 

do 

Do. 

21    31.47 

46    45.66 

do 

Da 

33    53.94 

45    16.96 

do 

Do. 

33    17.00 

45    26.00 

do 

RepfSS. 

14    49.09 

48    53.57 

do 

Rept.'Sr. 

21    54.72 

46    53.82 

do 

Do. 

29    28.72 

40    27.90 

C.  &G.8 

42°-48» 

74«»-76«» 

42    52    26.92 

56  »t.a5 

74    10    42.01 
11    28.74 

S.S 

Da 

do 

Da 

56    06.68 

11    17.15 

do 

Da 

47    50.00 

31    12.55 

do 

Da 

55    43.86 

18    50.52 

do 

Da 

37    46.70 

15    59.91 

do 

Da 

43    30.71 

29    26.18 

do 

Do. 

47    53.15 

20    47.80 

do 

Da 

47    30.60 

19    48.22 

do 

Da 

58    44.08 

10    04.23 

do 

Da 

37    42.41 

18    51.26 

do 

Da 

47    49.00 

15    05.00 

do 

Da 

54    32.14 

02    38.36 

do 

Do. 

56    53.52 

05    35.02 

do 

Da 

54    18.25 

34    12.92 

do 

54    14.99 

34    10.55 

do 

Da 

54    22.22 

34    20.74 

do 

Da 

54    14.70 

34    19.38 

do 

Do. 

47    19.44 

13    18.47 

do 

Do. 

48    50.00 

24    46.00 

do 

Rept '83. 

40    41.44 

29    06.05 

do 

Rept  'ST. 

40    43.06 

28    57.07 

do 

Do. 

45    23.66 

28    44.79 

do 

Da 

11    23.85 

02    14.59 

C.&G.S 

Da 

11    41.00 
46    58.61 

02    06.60 
17    26.66 

S.  8 

Da 

do 

Do. 

51    35.17 

28    09.65 

do 

Da 

45    25.37 

40    07.69 

do 

Da 

53    08.97 

07    21.63 

do 

Do. 

46    10.00 

00    25.00 

do 

Kept  '83. 

59    26.38 

22    16.02 

do 

Do.  . 

U  23.00 

01    08.00 

do 

Do. 

45    07.00 

02    44.00 

do 

Da 

46    53.00 

42    16.00 

do 

Do. 

42    13.00 

05    42.00 

do 

Da 

45    39.44 

15    29.08 

do 

Bept'87. 

45    44.40 

15    39.79 

do 

55    29.50 

33    21.54 

do 

Da 

47    00.72 

29    02.00 

do 

Da 

57    23.23 

22    19.15 

do 

Da 

57    13.05 

22    34.29 

do 

Da 
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NEW  YORK— Continued. 


Kame. 

Latitude. 

Longitude. 

Authority. 

Reference. 

ain :                                        / 
iton  Liiberal  Institute 

420-48° 

o       /        // 

42    55    64.23 

55  63.73 

65  56.67 
64    36.61 

66  34.95 

63    22.60 
63   41.88 

67  29.00 

68  27.00 
37    39.07 
10    05.00 
37    36.10 
10   39.60 

37  32.88 
42    12.02 

42  11.87 
60    06.45 

40    23.00 

40  38.00 

02    34.00 

41  04.98 

66  60.66 

49  48.60 

50  20.75 
36    18.61 

35    48.97 

44  24.81 

43  00.11 

49  48.96 

45  04.97 
58    46.00 
47    28.11 

47  52.00 
58    08.63 

46  64.73 
57    25.44 
05    05.00 

57  39.35 

67  29.95 

22    39.18 

50  46.53 

48  25.00 

53  47.42 
50    33.15 

38  02.00 

58  21.29 

58  43.44 

54  42.12 
27    15.27 

57  14.73 

69  57.39 

59  57.01 

39  47.22 

39  53.01 

40  38.64 

58  64.72 
52    18.87 

43  44.08 

47  62.00 

59  39.86 

44  06.07 

45  26.19 

48  42.42 

56  34.07 
66    2&.80 
35    42.94 
39    23.19 

46  19.82 

57  17.89 

74o_76° 
o       /        // 

74    37    47.90 
37    41.39 
37    31.81 
40    04.67 

21    54.72 

19  25.97 

20  31.47 
31    07.00 
09    0L33 
00    38.47 
05    42.00 

30  49.79 

13  49.31 

21  64.68 
02    00.58 
02    01.64 

05  47.39 

06  18.00 

04  45.00 

51    27.00 

19  05.23 
08    42.36 
33    14.08 
33    33.26 

20  16.23 

19    58.73 

05  54.74 

14  29.35 

13  14.96 
00    23.71 
37    15.55 

19  19.98 

20  49.00 

37  42.88 
42    14.60 
48    26.10 
05    33.00 
54    14.06 

31  05.90 

14  43.27 
05    47.28 

04  47.00 

35  45.40 
56    58.57 
33    53.00 

31  28.21 

38  44.57 

05  11.75 
08    04.84 
33    15.26 

40    44.48 
40    50.16 

18    34.85 
18    40.21 

18  08.02 

26  ax  71 

06  09.16 

14    43.81 

36  49.00 

54    25.79 
02    09.33 

19  51.30 
33    26.66 

33    23.93 

33  22.38 

34  58.73 

32  10.97 

27  31.39 
17    01.94 

S.S 

Repfc.  '87. 
Do. 

ch.  church  spire 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

G.  S 

hodist  Episcopal  church  spire. 
Bush,    Methodist    Episcopal 
;h  spire, 
rille,  J.  H.  Starin's  house  cu- 

Do. 
Do. 

Do. 

Do. 

»h  Reformed  church  spire — 
a  Evangelical  church  tower... 
fMl  >fill«i  P.linrp.h  _ .     ,                

Do. 
Rept.  '83. 
Rept.  '87. 

Do. 
Rept.  '83. 
Rept.  '87. 
Bull.  122. 

bergcC.  S.) 

sale 

{ ^ _ 

1 

S.S 

Rept.  '87. 
Do. 

rsville 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

G.  S 

heran  church     . , 

Do. 

Do. 

He: 

ihodist  Episcopal  church  spire. 

heran  church  spire,  2  miles 

ist  of  town. 

trails,  Universalist  church 

Rept.  '83. 
Do. 

Do. 
Rept.  '87. 
Do. 

3  Comers,  church 

own.. 

Do. 

«li  Reformed  church  tower. . . 

t>iirg,  Dutch  Reformed  church 

tire. 

hodist  Episco];)al  church  spire . 

ient46  (as.) 

ient6a(C.B.) 

ient63(C.B.) 

Lent74(C.B.) 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

ige 

Do. 

ssonC.  Barlow's  house 

atine,  church  spire   

Rept.  '83. 
Rept.  '87. 

(C.S.') 

ler 

Do. 
Do. 

>k  Mountain 

Rept.  '83. 

SoUow,  Methodist  Episcopal 

h. 

e,  Cterman  Evangelical  church 

m 

Rept.  '87. 

Do. 
Bull.  122. 

own — -- 

S.S 

sbjrterian  church  spire 

1  _ ._-__.-_ 

do 

do 

do 

do 

do 

do 

do 

G.S 

Rept.  '83. 
Rept.  '87. 

Id  Springs,  observatory 

mdville,  notel  flag  iwie 

Do. 
Rept.  '83. 
Rept.  '87. 

Comers,  church  tower 

a 

Do. 
Do. 

1 

Bull.  122. 

n's  (Ezra  I.)  house,  cupola  — 

Dsvule: 

hodist  Episcopal  church  spire . 

on  churcn  tower 

rie: 

letery,  Williams  monument .. 

heran  church  spire. 

S.S 

Rept.  '87. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 

do 

do 

do 

do 

do 

do 

Do. 
Do. 

Do. 
Do. 

Port  flacrpole.- 

Do. 

3r .— --- 

Do. 

Union,  Presbyterian  church 

Do. 
Do. 

Springs  Hotel,  window  in 

• 

ilrer - 

Rept.  '83. 
Do. 

mi              

Rept.  '87. 

rille.  Baptist  church  tower 

t „ .. 

Do. 
Do. 

Lrabia: 

tch  Reformed  cht»rch  cupola  . . 

heran  church  tower 

Do. 
Do. 

t - 

Do. 

son 

Do. 

jh 

Do. 

Hill,  Presbyterian   church 

p. 

Do. 
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Name. 


Turk 

Utsayantho 

Van  Apse  (Abram)  bam,  cupola 

Van  Atten 

VanDeusen 

Vly 

Watersheet 

West  Amsterdam,  Lutheran  church 
tower. 

Willet 

Windham,  High  Peak 

Winne 

Yule 

Babell 

Fenner 

Getmas 

Maine 

Solon 

Tassel 

Windsor 

Alpine,  Methodist  Episcopal  church.. 

Asnland 

Auburn,  court-house  dome 

Barton 

Brown 

Burdett : 

Methodist  Episcopal  church 

Presbyterian  church 

Caflferty 

Catharme,      Methodist      Episcopal 
church. 

Chemung 

Clapp 

Cortland : 

Baptist  church 

Normal  School,  east  cupola 

Wagon  Company's  chimney 

Couch 

Dryden 

Do 

Eddy  town,  Presbyterian  church 

Ellis 

Elmira : 

First  Methodist  Episcopal  church . 

First  Presbyterian  church 

Park  Congregational  church 

Female  College  tower 

Public  School,  No.  5 

Richardson  shoe    factory  clock 
tower. 

St.     Mary's     Roman     Catholic 
church. 

St.    Patrick's    Roman    Catholic 
church. 

Trinity     Protestant     Episcopal 
church. 

Enfield 

Erin 

Fabius-.^ , 

Giles 

Green 

Havana : 

Baptist  church 

Cook  Academy 

Court-house 

Methodist  Episcopal  church 

Presbyterian  church 

Protestant  Episcopal  church 

Union  school-house 

Hawley 

Hector 

Homer : 

Academy  cupola 

Baptist  church 

Methodist  Episcopal  church 

Presbyterian  church 

Hornby 

Horseheads 


Latitude. 

Longitude. 

Authority. 

Reference. 

420-430 

740-750 

0      1       II 

,  0      /       // 

42    39    57.92 
23    56.21 

74   28   08.27 
35    24.12 

S.S 

Do. 

do 

56    24.59 

23   34.70 

do 

Do.     .' 

54    18.07 

00    16.60 

do 

Do.     f 

56    58.10 

28    a).29 

do 

Do. 

14    45.50 
51    49.16 
58    44.26 

26    29.60 
04    13.98 
16    55.77 

G.  8 

BulL128. 

8.8 

do 

ReptW. 

58    32.84 

41    29.42 

do 

Do. 

18    53.78 
43    49.55 
56    40.67 

06    36.22 
03    32.48 
53    58.48 

G.  S 

BulL12S. 

S.S 

Rept.'87. 
Do. 

do 

42o-48» 

75°-76» 

4?    16    28.13 

75    40    51.85 

do 

Do. 

57    23.96 

44    a5.93 

do 

Do. 

59    19.60 

01    43.73 

do 

Do. 

13    15.35 

58    44.80 

do 

Do. 

37    42.04 

59    10.38 

do 

Do. 

56    29.13 

19    00.47 

do 

Do. 

06    10.26 

44    47.29 

do 

Do. 

42«-48° 

760-77" 

42    18    42.22 

70    43    29.08 

do 

Do. 

01    54.62 

47    01.88 

do 

Do. 

55    47.86 

34    09.19 

do 

Do. 

06    48.66 

27    29.52 

do 

Do. 

23    48.31 

51    03.44 

do 

Do. 

25    13.81 

50    46.94 

do 

Do. 

25    00.81 

50    50.11 

do 

Do. 

06    30.34 

08    03.58 

do 

Do. 

18    46.23 

46    58.58 

do 

Do. 

02    31.64 

33    21.03 

do 

Do. 

58    11.87 

03    19.08 

do 

Do. 

36    01.33 

10    40.69 

do 

Do. 

a5    56.99 

10    36.03 

do 

Do. 

a5    58.38 

10    15.94 

do 

Do. 

17    56.13 

48    33.43 

do 

Do. 

23    06.00 

20    03.00 

do 

Rept.*83. 

28    07.19 

20    01.20 

do 

Rept.'87. 

31    17.13 

55    47.12 

do 

Do. 

38    47.65 

12    52.41 

do 

Do. 

05    31.48 

48    16.04 

do 

Da 

05    28.28 

48    16.59 

do 

Do. 

05    21.45 

48    32.97 

do 

Do. 

05    54.21 

48    50.68 

do 

Do. 

05    50.54 

49    16.47 

do 

Do. 

05    19.32 

48    21.18 

do 

Do. 

04    36.50 

48    22.30 

do 

Do. 

05    37.81 

48    39.30 

do 

Do. 

05    24.06 

48    30.13 

do 

Do. 

27    15.48 

a5    59.22 

do 

Do. 

10    16.22 

37    48.81 

do 

Do. 

48    41.63 

01    14.88 

do 

Do. 

53    02.27 

26    13.44 

do 

Do. 

59    18.78 

01    49.23 

do 

Do. 

20    41.81 

50    50.33 

do 

Do. 

20    30.85 

50    23.16 

do 

Do. 

20    44.41 

50    50.66 

do 

Do. 

20    44.58 

50    44.23 

do 

Do. 

20    43.33 

50    37.14 

do 

Do. 

20    40.15 

50    50.03 

do 

Do. 

20    40.52 

50    38.70 

do 

Do. 

06    22.99 

53    15.73 

do 

Do. 

26    47.09 

48    31.04 

do 

Do. 

38    08.81 

10    48.00 

do 

Do. 

38    04.20 

10    48.76 

do 

Do. 

38    05.57 

10    48.50 

do 

Do. 

38    07.38 

10    48.18 

do 

Do. 

15    42.78 

50    38.73 

do 

Do. 

09    59.05 

49    32.14 

do 

Do. 
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Authority.       Rerforeiuw. 


Baptist  chi , 

Methodise  Eplacopkl  churcb 

PrBBbytorlBn  chnrcli 

Protestant  Bplscoiwl  church 

"Hnvmi* ,    , 

Hubert .  

Hungerford  — 

Cornell  University,  ham  cnpoU . . 

MiiQraw  Bulldliig 

Sa^  Ctiapel__^.___ _._^__^. 

SaeeColleBO 

LightSouBedome _.. 

MoGrawFisko-hoUBB 

Prefihyterian  church -- 

Protestant  EplHcopnl  churoh 

Roman  Catholic  church ^ 

Sprsgiie    flro-engluo   honse,  flag 

5t»t«  Street  Methodist  EpiicopnJ 

JackaoDTlIle,   Methodist    Episcopal 

Kilo" - -— 

Mat^ewEi"".:;  ;";;".?■"".;;;;"  "".■.;■■ 

IHJIchel 

Morohead 

lUoreland.PreBbytsriail  church 

Nfwfleld 

North  Barton  churidi 

Oak  Hill.  Baptist  church 

Free  Will  Baptist  eharch 

Wesleyan  Methodist  churoh 

Oridff/.IJ^l"'"'"""-"-","'.".^;;! 

Owago,  coort-houae 

Pompey  Hill : 

Freabyterian  choroh 

Bconan  Catholic  church,---,. 

Iteaiiliis:  Center ; 

BapBst  church _^.^. _ 

Methodist  Episcopal  chnroh 

Sock  Stream,  c^on^ .—_.-_,. 

Eos8Hi)l,chnrch 

Shftfford,  cburidi- 

South  Hill __ _, 

atrader 

SoRar  Hill,  Presbyterian  church 

TrumonsburK : 

Baptist  cEnrch,. 

Uetbodist  Episcopal  fhorcb. 

Preabyt«r!an  church  ^__.. 

Protestant  Elpiscopai  church 

Vsn  Dorns  Comers,  Methodist  Epis- 
ivpal  church. 

Virgil 

WMldnE: 

Acttdemy 

tourt-houBB __., 

Lake  View  Hotel 

Methodist  Hrfscopal  ehnroh 

Pahnater's  <D.)  house _. 

Pnsbyteriut  church --,-_--, 

Protestant  Eptscqpal  church 

Boman  Catholic  cbnrcb  - 

„  Watklna  Olen  obBsrvatory 

ij?at  Dryden,  church _ 

Tfilte.--- __. 

awrtoi 

"OrluuD-.-,., ,-.,,_ 


«e  67.77 

CB  sLia 

SB  sa.es 

Sfi  4a.ir 

SB  12.71 

ss  a.s 

2e  m.is 

26  57.97 

ai  4B,7( 


4T  m.is 

07  07.™ 

US  si.ni 

so  DS.^ 

20  oa.Bi 

Ifl  11.^ 


sa  SS.BS 
sa  3t.oa 
as  ST.ao 


a  28.su 

OS  m.os 

£T  oe.ts 

*8  *B.B7 


SO  U.80 
ai  40.2T 
13   £7.99 


27    07.flS 
*7   25,  OS 
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NEW  YORK— Continued. 


^ame. 


ScottsviUe 

Sproul 

Swale 

Urbana 

Worden 

Batavia: 

Court-house  dome 

German  Methodist  EplscoiKil 
church  spire. 

Johnston  Harvester  Works, 
chimney. 

Methodist  Episcopal  church  spire 

Presbyterian  church  tower 

Buffalo 

Buffalo  Plains 

East  base 

Erie  County : 

Buffalo  light-house 

Horseshoe  light-house 

Intersection  of  Michigan  and 
Exchange  streets,  Bunalo. 

Hamburg 

Norris 

Richmond 

West  Base 

Barcelona 

Brocton 

Dunkirk : 

Chimney  of  Brook's  Locomotive 
Works. 

Light-house 

New  light-house 

Dean 

Deering 

Pierce 

Prospect 

Sheffin 

Silver  Creek 

Sturgeon  Point 

Westfleld 

High  School 

Methodist  Episcopal  church 

Chocomount 

Montauk 

Montauk,  2 

Brown  Hill 

Great  Gull  Island 

Horton  Point 

Mattituck  Hills 

Mount  Prospect 

Mount  Prospect,  2 

Shelter  Island 

Bailey 

BaldHiU 

Bancroft 

Barnes 

Bingham 

Boice 

Brace  Mountain,  monument 

Brig^ 

Bussing 

Buttermilk 

Chapel  Light 

Clark  monument 

Clove -* 

Comer  Stone 

Dickerson 

East  Bluff 

Fields  West 

Golden  Ridge 

Haines 

Hamlin 

High  Tor 

Hook  Mountain 

Hussey  Hill 


Latitude. 


420_48o 

o       /        // 


42 


41 


41 


41 


59 
23 

25 
44 


59.20 
13.  n 
16.23 
40.54 
46.66 


42»-48° 

42  59  51.75 
59  45.29 

59  36.26 


59 
59 
53 
56 
59 


50.66 
47.93 
08.18 
58.22 
19.57 


52  40.10 

52  52.50 

52  41.10 

46  50.61 

59  23.95 

35  16.65 

57  20.56 
42o_48o 

42  20  32.00 

24  07.00 

29  06.40 


29 
29 
32 
25 
26 
19 
36 
31 
41 
16 
19 
19 


37.80 
44.30 
33.61 
49.50 
06.00 
29.50 
38.41 
13.94 
24.88 
25.30 
29.70 
26.50 


41o_42° 

16  48.06 
03  54.39 
03  54.38 

41«-42<' 

09  11.29 
06.43 
58.21 
06.46 
21.51 
21.54 
38.99 


12 
04 
00 
15 
15 
04 

41o_42<' 

18  43 


30 
33 

48 
35 
55 
02 
34 
09 
06 
43 
48 
41 
02 
15 
56 
02 
38 
54 
59 
11 
07 
53 


79 
05.88 
41.11 
14.31 
31.24 
54.81 
39.91 
a5.88 
36.33 
36.44 
06.30 
02.69 
18.57 
58.38 
32.13 
21.21 
17.38 
44.88 
37.74 
10.51 
15.51 
27.34 
08.54 


Longitude. 


770-78° 
o       /        // 


77 


79 


71 


42  37.50 
00  10.61 
29  28.02 
14.99 
34.22 


15 
26 


780-79* 

78  11  13.19 
10  66.40 

10  25.84 


10 
10 
52 
49 

48 


53.59 
45.62 
41.8;} 
03.79 
32.98 


53  24.00 

54  56.20 
52  14.30 

51  31.92 
06  56.96 

52  37.69 
52  44.54 

.35  24.40 

28  41.80 

19  26.80 


21 
21 
09 
14 
09 
29 
00 
13 
02 
37 
34 
34 


15.80 
25.80 
15.62 
19.03 
18.82 
59.60 
30.72 
27.81 
53.93 
30.71 
23.20 
33.20 


710-72° 

57  48.05 
54  18.43 
54  18.50 


72«»- 

72  17 
07 
26 
34 
00 
00 
21 

78° 

73  33 
55 
31 
51 
59 
49 
29 
31 
40 
48 
31 
30 
41 
29 
52 
28 
43 
59 
34 
32 
57 
54 
59 


78° 

36.46 
06.21 
53.61 
29.75 
35.98 
35.87 
39.79 

.740 

06.07 
08.94 
42.69 
00.74 
31.60 
31.30 
34.88 
49.10 
47.58 
38.90 
07.20 
27.96 
36.06 
15.96 
02.38 
18.02 
34.48 
08.31 
08.07 
48.90 
56.65 
43.15 
40.09 


Authority. 


L.S 

S.  S 

...-do... 
....do... 
....do... 

-...do... 
....do... 

do 

-...do... 
-...do... 
L.S 

—  .do... 
....do... 

..-do... 
-.-do... 
.-.-do... 

-...do... 

S.S 

G.S 

L.S 

....do... 
...-do... 

....do... 

..--do... 
-.-do... 

G.S 

-..-do  — 
....do.... 

L.S 

G.S 

L.S 

--.do... 

—  -do... 
---do... 
-...do... 

C.&G.S 
— -do... 
...-do... 

....do... 
....do... 
-.-do  — 
-..do  — 
-..do... 
.... do... 

—  .do-. 

...-do... 
..-.do... 
....do... 
..-.do... 
....do... 

G.S 

C.  &  G.  S 
....do... 
...-do... 
...-do... 
..-.do... 
....do... 
— do- 
.-.-do... 
...-do... 
-...do... 
—do--, 
---.do... 

—  .do... 
— -do--- 

—  .do... 

—  -do... 
G.S 


Reference. 


Final  Bept 
Bept.'87. 

Do. 

Do. 

Do. 

Do. 
Do. 

Do. 

Do. 
Do. 
Final  Bept 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Rept.  '87. 
BuU.122. 
Final  Bept 

Do. 
Do. 

Do. 

Do. 

Do. 
Bull.  122. 

Da 

Do. 
Final  Rept. 
Bull.  122. 
Final  Rept 

Do. 

Do. 

Do. 

Da 


Do. 

Reptm 

Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 

Da 
Do. 
Da 

BU1L122. 


Do. 
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NEW  YORK— Continued. 


Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

Iron  bolt,  near  90  mile  boundary  stone . 

iriTiffRtnTi  OitV  Hftll                                        - 

.  410-42° 

Off/ 

41    43    06.36 

55  37.46 

16  24.08 

49    17.24 
14    09.09 

34  24.64 

35  16.90 
46    25.41 

00  00.16 

41  18.00 

42  36.70 
52    27.96 
03    10.12 

17  42.68 
25    06.37 
25    11.91 

01  13.46 

57  45.62 
46    13.66 
03    35.78 

56  22.29 
55    05.04 
35    47.30 
41    21.52 
24    04.88 
21    63.81 
12    46.07 
33    30.38 

41o_42«» 

41    54    04.50 
33    21.83 

58  54.73 
45    49.76 

59  66.9r 

780-740 

O           f           ff 

73  30    51.65 
59    47.90 
33    17.57 

fiR    14.19 
19    57.60 
31    35.87 
•   32    29.32 
37    17.28 

40  22.77 
53    24.00 

31  04.37 

57  49.92 

41  36.08 
33    06.79 

32  25.65 
32    20.53 
39    56.96 

30  08.69 

58  09.96 
06    06.11 

58    19.53 
52    41.44 
51    56.70 
50    54.79 
56    33.99 
43    16.37 
28    66.40 

31  40.71 

74o_75<' 

74  02    46.89 
01    48.68 
26    35.72 
09    23.64 
23    10.94 

C.  &G.S 

G.S  ... 

Bull.  122. 

Lewisboro,      Presbyterian     church 

(1865). 
Lloyd --- - 

C.  &G.S 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

G.S 

Do. 

Herwin -..- .- 

MoiUTH^Pt  Rt'^n«    

Osborne  .- 

Plymonth            _..  .     _       .     

Port  Chester  -. 

POTlPrhtftftpaift              -  -    ------ 

Preston 

Prospect 

Do. 

Pur^ 

Bidgefield  Angle,  monument  stone ... 
'RnnTifi  'MnTiTita.in .    

M'^numfiut ,, 

Sftudf ord  , 

Snencers  Corner.  SDire(1863)- 

Stewart  -- 

Stratford  Shoal    (Middle    Ground) 

hght-house  (1881-1886). 
Terry 

Do. 

Traver - 

Underbill 

Vervalin - - 

Warner - - 

Watermelon  . ,,                 -- 

WiltiOTi  Tnomiment  .,..,,„ 

Win cf  monument  stone^.r--     ..^-  

PitiV,       , 

ProRn<v»l:  Hill    r- -      --- 

C.&G.S 

s.s 

Sky  Top  Tower 

G.S 

Do. 

Shde.„. 

do 

Do. 

NEW  JERSEY. 


Allendale  church  spire 

Bald  Mountain 

Beach  Mountain 

Bear  Port 

Beaver  Bun 

Oatflsh  Pond,  summit,  east  of  pond  . 

Centerville 

Culver  Gap 

Darlington 

Decker  Pond 

Deckertown,  Presbyterian    church 

spire. 

DunkerPond 

East  and  west  Jersey  line  (on  Blue 

Mountain). 

Franklin  furnace  stack 

Glenwood. , 

Hamburg 

High  Point 

High  Tome 

Luayette 

Macopin 

Newton,  Presbvterian  church  spire  . 

Ramsey,  church  tower 

Smith  Hill 

Sparta 

waykoflf,  church  cupola 

Woodport 

Cherry  Hill 

Coytesville 

Duer 

Englewood 

Port  Lee,  flagstaff 

Kavesfaik 


o 
41 


410-420 

/        // 

01    49.56 


40 


07 
10 
08 
09 
01 
12 
10 
04 
12 
12 

04 
08 

06 
15 
OB 
19 
09 
07 
02 
03 
03 
04 
00 
00 
00 


14.54 
00.16 
26.15 
21.00 
57.42 
54.07 
20.99 
42.70 
14.34 
39.10 

58.50 
46.65 

32.22 
27.31 
53.35 
15.24 
05.39 
53.51 
66.21 
27.30 
33.61 
67.55 
58.46 
27.73 
40.06 


400-410 

64  45.91 
37.59 
53.46 
28.16 
49.00 
47.86 


51 
59 
63 
50 
23 


o 
74 


740-750 
/        // 

07    34.74 


12 
17 
23 
38 
69 
50 
47 
12 
32 
36 

28 
60 

35 
30 
31 
39 
09 
41 
24 
45 
08 
44 
38 
10 
35 

78° 

73  58 
58 
64 
58 
57 
69 


02.91 
40.09 
31.60 
46.77 
50.19 
29.69 
42.03 
32.80 
03.25 
23.47 

57.03 
69.68 

21.34 
17.61 
49.78 
42.98 
47.33 
26.76 
08.69 
18.60 
32.10 
49.77 
16.64 
26.98 
29.96 
740 

12.17 
45.27 
10.37 
10.05 
63.76 
09.67 


C.&G.S 

....do... 
....do... 
..-.do... 
..-.do... 
.-.-do  — 
.-.-do... 
....do... 
....do... 
----do... 
...-do... 

..-.do-.- 
....do... 

....do... 
...-do--- 
...-do.-- 
..-do... 
....do-- 
— -do-.. 
-...do-. 
-.--do-.. 
..-.do... 
....do... 
-...do  — 
— -do  — 
-..do... 

-.-do... 
--.-do.- 
..--do-- 
— -do-.- 
...-do.- 
,-.-do..- 


Final  Rept., 
Vol.1. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do.     ' 
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Latltade.         Loagltude.        AnUiority. 


NavBflInk 

tilElitlicrase 

SchraulenburB,  ciii 


AUentown.  fiefonned  church  sitire. . . 
Aqnackanonok 

Baii^.";:^;;:::;:  :""■_■_'"":.'":.":;'. 
BaldHiU 

Bbt   Way,   Btaten   ~Cheioirai"Co.'i' 

Boyoxd. 

Beacon  Hill 

Bedmliist«r,  chardi  onpola 

Beers  Hill _.._ _ 

■  BergBD.  Dutch  Beformed  chnroh 

Ballon  Fielda,  ohnrch  spire. .... -^^___ 

Bei^enNeclt ___ 

BerBen  Point,  spire 

Bird 

Bishop's  bam 

Bloomfield _.. 

Boontoa,  PraBbyt«rian  church  spire  - 

BordentowTi,  flagpole 

Bordehtowu,    RraBbylorlan   uhurch 

Rnprlentjiwn  01iBervaiory._ 

iwii.  church  spire __. 

'H  Tile  WorkB,  neaVWood" 

bridge  LaDdiDg. 

BordHe.. __.._,__ _ _ 

Bariineton,  St.  Mary's  spire 

Calaweli,  church  apire II. I I. 

Caldwell 

Do 

CarliHrt 

Caven  Point 

Centervillo,  chnrch  Bpiro___ 

ChBpol  Hill,  hock  liefit ____ 

ChapalHiU,  light-house  pule  _ 

(.IhorryTlllii,  spiro 

OherryTlile 

dieHtuaqnack.-.- .__.. 

CheBtnaqniick  Point 

Christopher _.. 

c^^soa.^v^v.y/.":v.y^v^v  "".'.'." 

Columbup,  WHutBpirB 

Conasconck  Point 

ConovBT -— 

Conover  beacon __ 

Constable  Point 

Cornhill 

Cranburyj 

First  Presbyterian  church  steeple  - 
Second  Presbyterian  church  Bplra. 

Oranford.  PruBhytoriMiL'harclispire- 

Croaawick,  spire __ 

Croton 

Oushetuuk ...______.. 

Danville — 

Day  ton.  church  spire 

Debow  hUl 

Delanco — 

Dolanoo.  cburch  siiire 

DisboroHill 

Dutch  Neck,  spire 

East  and  west  Jersoy  line 

Eoat    MUlstone,    B<4cinned    ahurch 

East  Trenton,  EubberWorka  chjumey 


40    S3  18.U 

m  W.23 

to  la.vi 

w  is.10 

B4  SU.IU 


M,00 

!K 

13 

«1M 

«T+ 

UH 

ZH.sa 

01 

M 

«1 

■^.m 

z 

df. 

do 
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NEW  JERSEY— Continued. 


Name. 


Elizabeth: 

First  Presbyterian  church  spire. . 

St.  Mary's  church  spire 

Elizabethport  Oil  Cloth  Co.'s  chim- 
ney. 
ElizabethxK>rt,    spire    Presbyterian 

church. 
Elizabethtown,  spire  First  Presby- 
terian church. 

Ewing,  church  spire 

Fairiield,  spire  Kef  ormed  church 

Fleming 

Flemington,  spire  Methodist  church. . 

Florence,  foundry  chimney 

Fox  Hill 

Freehold,  spire  old  court-house 

Freehold,  spire  Reformed  church 

GarrieU 

Gibbet  Island 

GK)atHill 

GrandonHill 

Green  Island 

Green  Pond 

Hackensack,  church  spire 

Hackettstown 

Hamilton  Souare,  Baptist  church 

HardwickjCnurch  cupola 

Harrison  House,  cuixwa 

Hawk 

Do 

Hazel's  farm 

Hi^h  Mountain 

Highwood 

Highland  of  Squan 

Hilton 

Hope,  church  spire 

Hunter  House,  north  chimney 

Jenny  Jump  Mountain 

Jersey  City : 

Spire 

Flagstaff 

Key  East  Hotel,  flagstaff 

Keyport,  spire 

Km  von  K^  Oil  Cloth  Co.'s  chim- 
ney. 

Kills  Light,  Bergen  Point 

King 

Kingsland 

Lamington,  church  spire 

Lawrenceville 

Standpipe 

Spire 

Liberty  pole.  Long  Branch  village 

Light-house  flag 

Linden,  spire  Eipiscopal  church 

Linden,  spire  Reformed  church 

Lippincott,  hill 

Mapleton 

Malayan 

Matayan  Point 

Mechanicsville,  church  spire 

Menlo  Park,  tall  iron  stack 

Metuchen,  spire  Presbyterian  church  . 

Middlebush,  church  spire 

Midland  Park,  church  tower 

Mine  Mount 

Mor^n 

Do"I"""Il"IIlI^""I""I"l"I 

Morristown,      spire     Presbyterian 
church. 

Mount  Canoe 

Mount  Holly 

Mount  Horeb 

Mount  Mitchell,  north  edge  of  High- 
lands. 

Mount  Olive 

Mount  Rose 

Netherwood 

New  Brunswick : 

Rutgers  College  cupola 

I^ire  St.  James..... 


Latitude. 

Longitude. 

Authority. 

Reference. 

400-41° 

740-750 

0       /         // 

0      /       // 

40    S9    45.60 

74    12    56.80 

C.&G.S 

Final  rept., 
Vol.  1. 

39    29.90 

13    07.80 

do 

Do. 

38    45.9tt 

11    46.84 

do 

Do. 

38    52.45 

11    27.94 

do 

Do. 

39    45.54 

12    50.67 

do 

Do. 

16    14.40 

48    02.60 

do 

Do. 

53    04.54 

16    68.03 

do 

Do. 

00    16.97 

03    3L97 

do 

Do. 

80    20.23 

61    30.22 

do 

Do. 

07    31.10 

49    06.60 

do 

Do. 

43    50.01 

48    19.06 

do 

Do. 

15    37.18 

16    28.40 

do 

Do. 

15    28.00 

16    42.40 

do 

Do. 

20    34.44 

03    06.72 

do 

Do. 

41    58.32 

02    25.39 

do 

Do. 

20    44.75 

56    17.05 

do 

Do. 

15    47.42 

13    65.76 

do 

Do. 

00    35.22 

06    26.49 

do 

Do. 

58    33.64 

32    01.63 

do 

Do.* 

53    18.55 

02    32.65 

do 

Do. 

61    08.08 

62    19.41 

do 

Do. 

13    46.10 

39    37.30 

do 

Do. 

69    44.10 

61    39.00 

do 

Do. 

02    22.67 

59    47.93 

do 

Do. 

33    41.77 

14    26.40 

do 

Do. 

02    35.95 

58    39.21 

do 

Do. 

18    05.57 

40    28.29 

do 

Do. 

58    14.12 

11    55.38 

do 

Do. 

46    12.70 

01    02.06 

do 

Do. 

06    10.48 

04    37.60 

do 

Do. 

25    19.99 

03    29.34 

do 

Do. 

54    31.90 

68    11.70 

do 

Do. 

00    47.91 

69    07.46 

do 

Do. 

52    02.20 

69    20.80 

do 

Do. 

42    53.18 

02    16.76 

do 

Do. 

42    55.03 

02    17.10 

do 

Do. 

11    29.60 

00    37.80 

do 

Do. 

28    15.21 

12    07.14 

do 

Do. 

39    18.82 

06    33.44 

do 

Do. 

38    34.83 

08    55.74 

do 

Do. 

01    21.05 

66    29.70 

do 

Do. 

47    47.76 

07    32.65 

do 

Do. 

39    38.20 

43    12.20 

do 

Do. 

18    07.81 

44    08.31 

do 

Do. 

17    31.90 

44    10.90 

do 

Do. 

^       17    63.80 

4ii    44.85 

do 

Do. 

17    68.35 

00    12.20 

do 

Do. 

26    53.55 

07    16.71 

do 

Do. 

37    39.70 

15    07.00 

do 

Do. 

38    02.60 

15    33.20 

do 

Do. 

15    20.43 

07    49.81 

do 

Do. 

21    U.42 

36    43.43 

do 

Do. 

26    51.67 

12    38.80 

do 

Do. 

26    63.08 

12    39.43 

do 

Do. 

37    11.20 

45    00.40 

do 

Do. 

.     33    49.00 

20    22.50 

do 

Do. 

32    25.70 

21    34.50 

do 

Do. 

29    49.87 

31    42.81 

do 

Do. 

59    26.80 

08    31.60 

do 

Do. 

43    19.05 

36    20.28 

do 

Do. 

28    03.76 

15    59.33 

r do 

Do. 

28    10.75 

15    66.16 

"—-do 

Do. 

28    07.88 

15    63.80 

do 

Do. 

47    60.43 

28    49.89 

do 

Do. 

19    40.66 

51    39.58 

do 

Do. 

00    09.12 

47    19.30 

do 

Do. 

36    42.07 

34    16.27 

..-  do 

Do. 

24    30.67 

00    26.20 

do 

Do. 

62    02.48 

42    52.50 

do 

Do. 

22    03.36 

43    25.74 

do 

Do. 

37    33.70 

24    00.40 

do 

Do. 

29    55.43 

26    48. 12  ' 

do 

Do. 

29    38.00 

^    63.30 

do 

Do. 

62  OEOGEAPHIC  POSITIONS  IN  THE   UNITED  STATES.    Ifoix.m. 

NEW  JERSEY— OontdnnecL 

e.        AatbDritf.       BeCen 

40'>-41°  T4o-J6° 

"New  Dover,  oplre . . . 
Mewark  : 

Spire  Methodist  ohnroh.. 


Pareippany, 

PaagionH't  Fathers'  Monastery,  West 
Hoboken. 

PenninKton  Beminajy,  cnpoln 

Pei'th  Amboy .  spire  Bplscupsl  c;bTiri-h. 
Perth  Amboy,  PreaWteiisD  ohorch .. 
Ploldo9„.-. — — .. 


Point  Oomf  or 


Frhicetoii  Colleee,  ci 

Do - 

Princoton  8Bin[nary,DnpoJri — 

Ouakertown.  spire 

fiahwHy.  Bplre   First    Prasbyteriaii 


Light-hoDs 
Sawyer.  Tufts 

Sayre,  hill 

Schooiey  Moun 


8hrew«bQry,  spire-- 


1    Firat    Reformed 


Standard  Chemical  Co.,  dhi 
State  Reform  School,  towt 
Staten  Chemical  Co.,  chimi 


01  GH.Ot 

37  SB.M 

le  US.H 

S3  17. I( 

43  £4.01 

55  an.ti 

SO  H.H 

no  5S.(X 

SO  4S.HI 

30  sa.a 

S3  lis.ei 


U  OK.  OF 

14  06.  B] 

3»  ie.45 

3B  37.  in 

SA  64.14 

35  S.IS 

£4  30.00 

£S  in!tis 

37  42.ai 

33  38.M 

4U  M.3I! 

49  47.63 

07  34!80 

47  is! 80 


4S  30.10 
12  £1.73 
33    55.110 
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NEW  JERSEY— Continued. 


Name. 


Stelton,  church  spire 


Stevens..... 

Do 

Taylor  Mount 

Terhnne 

Three  Bridges,  chnrch  spire 

Throckmorton -. 

Tottenville 

Tranquility,  church  spire 

Trenton : 

Spire  First  Pr esliyterian  church . . 

Spire  Roman  Catholic  church 

Spire  Methodist  church.. 

Spire  Baptist  church 

Statehouse  dome 

Spire,  State  and  Clinton  streets. . . 
Van  Kensen's  house,  1  mile  south  of 
Newton. 

VanRii)er 

Vanhome  _. 

Vreeland 

Wallace 

Warrenville , 

Washington,  old  chimney,  rank  of 

canal. 
Washington  Hunter 

Do 

Washington  Rock 

Watnong 

Wayne,  chinmey  powder  mill 

Weasel 

Westfleld,  spire  Presbyterian  church. 

White  Hall 

White  Hill 

White  Horse 

Williams 

Wilson 

Wilson  Beacon 

Windsor,  spire 

Woodbridge  . 

Spire  ft-esl 


Latitude. 


40O-41O 

o       /         // 

40    31    01.50 


Landing. 
Woodside  .. 
Wynant 

Do 

Zellis , 


byterian  church. 


Absecon 

Absecon  li&Ait-house 

Apple  Pie  Hill 

Atsion  MUl  tower — , 

Balcony ,, ,.. 

Bamegat  Inlet 

Bamegat  light-house 

Bamegat,  Methodist  church  spire 

Beasley 

Beasley  Point 

Berlin 

Blackman 

Blangie 

Bridge  way,  summit 

Brigantine  Beach 

Brown  Mill  Observatory 

Buckingham 

Buena  vista 

Cape  May,  court-house  spire 

CaiBsle .- 

Cedar * 

Cedar  Creek , 

Cedar  Hummock 

Corson , ,---,. 

^Baner ^., .-,,..-., 

Cranberry-. ,, ,. 

Cpese , 

ftrriB , 

wnner  Point 

waWeCre* 

ity's  tavern 


44 
44 
(& 
51 
31 
15 
30 
56 

13 
12 
13 
12 
13 
13 
32 


41.09 
41.14 
06.60 
40.71 
23.23 
08.90 
30.90 
88.70 

13.13 
51.50 
13.50 
41.40 
13.80 
16.80 
16.40 


39 


Longitude. 


740-750 

o        /         // 
74    24    26.00 


01 
01 
33 
04 
47 
10 
14 
48 

45 
45 
45 
45 

46 
45 

28 


26.44 
26.44 
01.90 
56.66 
49.49 
48.57 
37.90 
14.00 

49.18 
40.60 
36.70 
36.40 
13.10 
21.30 
06.20 


53 

36.64 

08 

24.14 

39 

08.23 

08 

2x1 70 

50 

00.72 

00 

30.47 

44 

33.01 

11 

15.99 

53 

53.00 

50 

21.60 

45 

55.60 

59 

17.20 

00 

55.51 

59 

08.33 

00 

55.  ra 

59 

16.80 

36 

45.70 

28 

20.90 

50 

55.48 

29 

39.93 

55 

30.10 

16 

33.50 

52 

36.81 

11 

12.21 

30 

14.10 

20 

52.70 

42 

29.40 

54 

00.60 

08 

23.49 

43 

53.26 

11 

13.50 

42 

27.11 

34 

53.88 

12 

51.94 

26 

21.67 

05 

28.82 

26 

38.60 

08 

11.22 

14 

34.50 

34 

57.70 

33 

25.21 

14 

40.83 

33 

42.50 

16 

25.94 

32 

45.93 

15 

19.71 

03 

47.52 

49 

34.03 

32 

57.98 

14 

18.59 

36 

27.11 

13 

11.48 

32 

45.72 

16 

37.64 

89°- 

-40° 

740 

-75" 

25 

12.43 

74    29 

27.03 

21 

58.74 

24 

52.27 

48 

26.62 

35 

23.83 

46 

17.70 

53 

08.20 

44 

21.50 

43 

30.60 

65 

27.09 

23 

40.94 

45 

58.47 

06 

15.43 

45 

51.61 

06 

23.78 

45 

09.81 

13 

20.04 

17 

02.53 

37 

00.20 

16 

50.11 

37 

41.08 

48 

55.85 

54 

45.07 

15 

07.94 

39 

33.53 

28 

44.36 

41 

16.71 

46 

34.43 

19 

33.26 

25 

52.68 

19 

57.31 

58 

09.50 

34 

53.30 

55 

57.90 

28 

30.80 

30 

50.60 

55 

29.70 

04 

53.00 

49 

29.00 

12 

06.52 

57 

07.80 

13 

34.08 

38 

12.08 

51 

47.44 

08 

12.94 

3i 

10.58 

20 

39.31 

12 

01.01 

39 

21.  .35 

35 

12.24 

13 

12.76 

56 

40.21 

04 

18.55 

03 

03.25 

49 

48.51 

04 

3L75 

44 

20.80 

38 

00.40 

15 

14.94 

44 

27.84 

10 

40.39 

26 

53.96 

51 

46.69 

20 

34.98 

28 

17.72 

06 

00>63 

•47 

36,46 

Authority. 


C.&  G.S. 


do 

do 

do 

do 

do 

do 

do 

do 


.do. 
-do. 
.do. 
.do. 
-do. 
-do. 
-do. 
-do. 
-do. 
-do. 
-do. 
-do. 
-do. 
-do. 
-do- 
do, 
-do- 
.do- 
-do. 
-do. 
-do. 

-do. 
do. 
-do. 
.do. 
.do. 
.do. 
-do. 
-do. 
-do- 
-do. 
.do. 
-do. 
-do. 
-do. 
-do. 
-do- 
-do. 
-do. 
-do. 
-do. 
-do. 
-do. 
-do. 
.do. 
-do. 
-do. 
-do. 
.do. 
-do. 
.do. 
-do. 
.do. 
.do. 


Reference. 


...-do 

..-.do 

...  do 

....do 

....do 

...-do 

.-.do 


.do 
-do 
-do 
-do 
.do 
.do 


Final  Rept., 
Vol.  1. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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U  4S  55.ra 


sUrilte.. 


It  of  Mm 


PiBli 

FlalmiK  Craek 

Forked  BlTBP 

Foot  Mile 

eibhsboro- 

Good  Luck  Point 

Qoose  Creek 

GoBheo 

Oowdy'a  bouse,  cupola... 


Joberry — 


JeDdou,  Honnt- 

SellogK 

LoBinme  Beacb,aoTth— 
haaning  Point 


51    31. 

i»    05. 
in   3B, 


Limorlck —. 

Littlo  Egg  Harbor  Ught-. 
Lon^Beocli 


Marlton,  chnroli  towor... 
MarrfmB 

Martha— — 

Meitoriy"".""'."'."'.'.'. 
HiryHnn 

Moorestown,  Episcopal  rl 


w  Hill- 


New  Gennaay.- 

NewlnlBt 

Nummy  Island.. 

OyaterCrBek... 

Fecks  Beacli 

Peters  Beacb—. 
Phillip 


PInyHonow 

PoMie - 

Retreat,  tam 

Bifihlami 

Bisley  Landlug-. 


Beaslde  Park,  flsKBtalT  at 
BmlthTillB,  mill  tower. . . 

Some™ 

SomBra  Point  -  - 

Stipson 


Toim  Bonk,  hotel  cupola. 
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TTBWJERSEIT-Continned. 


^^. 

Latilnde, 

8B    lU    27,04 

36  mils 

III 

ill 

13    4a;24 
SB" -40' 

'III 

23    17! 37 

S3  iT.ee 

Ik 

IT    is!  47 
IB    «71 

SI    03,34 

16    66136 

ill 

III 

III 
III 

2S    40!SS 

11 

20,22 

II 
1 

20.  ea 

42,86 

II 

S7:48 
58   3»;iB 

74   43   ai,6e 

CiO.S '  Fhi»Iltept.. 

Vol,l. 

is 
is 

ta  48 

46   88 

22    48 
40    19 
J6°-J( 

"is 

m  48 

25  ei 

as  K 

26  64 
22   fl( 

11 

ii 
il 

11 
U 

11 
Ii 

20   31 

11 

22    11 

ii 

s 

38 

30 

S. 

40 
00 
G2 

20 

06 

i 

80 

i 
i 

48 
IB 
94 

1 

06 

i 

66 

S 
1 

S3 
T3 

i 

H3 

1 

ill:;: 

do 

t 

ill;; 
;:;;|;;;;;;;: 

do 

ill;;; 

:;;;|;;;;;;;; 

;;;;;|;;;;;;;; 
;;;;;|;;;| 

eIe; 

ton,%ptiBtelmrehHpire_ 

tDD,  Cfias.  B.  Elmer'a  house 

^: 

dS" 

ss 

*&j 

ii 
ii 

UK 
30 

1 

i 

20 

Bo, 

iw _._ 
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NEW  JERSEY-Contlnued. 


Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

FalSA  Epri?  Point . . .                                . .  . 

890-403 

0        /         // 

39    12    01.23 

36    00.15 
36    01.31 
53    16.54 

58  23.87 
16    36.52 

52  31.67 
14    12.65 
14    (W.IO 
14    15.38 
14    12.23 
23    36.88 

42  00.70 

53  49.18 

23  27.61 

52  53.37 

53  59.30 
25    27.09 
25    10.11 

25  35.42 

22  58.36 
57    40.85 
36    10.20 
50    47.94 

21  40.07 
29    19.80 

18  40.25 

28  23.79 
55    45.96 

38  06.31 

26  21.44 

43  20.56 

10  19.50 

50  22.77 
47    42.17 

51  19.64 

11  45.23 

19  43.20 
57    00.60 

54  40.31 

24  15.10 
50    23.70 

59  24.78 

23  25.17 

22  21.10 
16    40.53 
16    36.81 

24  00.65 

31  17.90 

32  13.84 
22    06.57 
47    04.94 
45    40.44 

25  03.79 

29  06.11 
14    36.29 
54    13.47 

52  20.45 

30  08.37 

39  06.58 

44  34.39 
29    43.26 
25    36.85 
25    21.99 
25    22.02 
25    27.04 

34    24.10 
34    28.62 
43    33.11 

40  59.77 
19    26.71 
22    41.43 
18    19.10 

27  32.96 

27  47.42 

28  01.83 
27    33.00 
22    50.27 
40    13.30 

45  02.04 

760-76° 

o       /        // 

75    10    n.92 

33    02.67 
33   06.32 
07    43.82 

03  63.17 
13    18.96 

12  45.28 
10    19.60 
10    16.10 
10    14.22 

10  19.14 

13  22.47 

06  46.70 

07  46.86 
20    4L20 
02    23.30 
01    45.70 
15    26.68 

17  35.77 

20  40.87 

18  58.15 

05  42.31 

04  38.20 
15    42.77 

23  38.25 

21  50.20 

06  23.09 

12  46.98 

07  62.54 

33  22.14 

13  48.04 

18  49.81 

24  02.88 

19  27.99 

24  21.57 
12    42.73 

01  39.53 

02  53.16 
02    57.00 

07  22.47 
02    52.70 
02    36.51 
02    36.76 
15    22.30 

19  26.00 

14  46.80 

14  45.49 

26  85.18 

17  10.20 

00  16.13 

15  28.23 

25  62.51 

27  41.32 

20  15.94 
31    27.73 

01  17.00 

08  03.23 

11  20.99 

34  08.76 

23  06.60 
20    02.15 
01    37.28 
27    30.52 
27    33.14 
27    33.17 
27    36.01 

27    59.28 
27    57.38 
20    42.13 

20  52.29 
19    14.83 

21  22.81 

22  37.08 
31    01.94 
81    12.55 
31    16.12 
31    09.25 

24  51.89 
14    18.80 

18  26.72 

C.&G.S 

do 

do 

do 

do 

Ao 

do 

do 

do 

do 

do 

....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.....do........ 

do 

-—do 

do 

do 

do 

do 

do 

.....do 

Final  Rept, 

Finn  Point - 

Vol.1. 
Do. 

Do 

Do. 

Fish  club,  flaffstafl 

Do. 

Fish,  cov© 

Do. 

Flax  Farm 

Do. 

FnH'MiffliTi      _._ 

Do. 

Fortesqne. 

Do. 

Do 

Do. 

pipf  flAgrntj^fP 

Do. 

Pavilion  flairstafl 

Do. 

Garrison 

Do. 

Glassboro,  white  spire 

Do. 

Gloucester  Point 

Do. 

Greenwich 

Do. 

Haddonfleld 

Do. 

Do 

Do. 

Hann - 

Do. 

Harr*« 

Do. 

Do. 

Heusted 

Do. 

Do. 

lona  - 

Do. 

Isaac  . . .  M 

Do. 

Jacob  Creek 

Do. 

Do. 

Jocelyne 

Do. 

Do. 

Kfl-iflrh^  Point  _   

Do. 

Do. 

Laurel 

Do. 

Do. 

Manon  River  light-house 

Do. 

Do. 

Marcus  Hook  (opposite) 

Do. 

Mathew  - 

Do. 

Maurice  River  light-house 

Do 

Maurice  River  (west) 

Do. 

Merchantville,  east  spi  re 

Do. 

Mickle 

Do. 

Millvillen  8t^Ti<1pipft  . 

Do. 

Morris _ 

Do. 

MnrriRTTill           

Do. 

Mount  Pleasant 

Do. 

Mulford  Landing 

Do- 

Nan 

Do. 

Nantuxent . 

Do- 

New - 

Do- 

New  Boston 

Do- 

Do. 

Ogden •- 

Do. 

Do- 

01flnr)fl.n  Point 

Do- 

Pine  Mount 

Do- 

Pot 

Do- 

Port  Norris- 

Do- 

Powder  "Wharf 

Do- 

Red  Bank  flagstaff 

Do- 

Reedy  Islana  light-house 

Do- 

Do. 

Robbin 

Do. 

Do. 

Round. 

Do. 

Do. 

Do 

Do. 

Do 

Do. 

Salem: 

Presbyterian  church  spire 

Episcopal  church  spire 

Do. 
Do. 

Bcull 

Do. 

Do.. 

Do. 

Bheppard     ..... 

Do. 
Do. 

bhip  John  liffht-house 

Do. 

Bneed  ;. ■. 

Do. 

Btony ^ 

Do. 

.      Do,.-..... 

Do. 
Da 

Stow : 

Do. 

Do« 

Bwedesboro,  spire  Episcopal  church. 

Do. 

I.]      GEOGRAPHIC   POSITIONS   IN  THE   UNITED   STATES. 


C7 


NEW  JEBSEY— Continued. 


Name. 


son  Point 

island 

'Pc^ntJ"""J^"-J^ 
id,  chnrch 

oint 

>n 

*oint 

ary  Creek 

aff 

ay: 

li|?ht-honse 

«r  lisrht-house 

BsHaU 

He  Beach 

Landing i 


Latitude. 


o 
39 


S9O-40O 

/        // 

50    34.93 


38 


58 
13 
49 
48 
12 
14 
29 
45 
19 
23 
57 
51 
24 

880- 
56 
55 
55 
57 
57 
58 


45.36 
46.84 
14.50 
52.06 
36.04 
50.23 
10.17 
30.83 
06.31 
29.83 
28.^ 
53.13 
49.75 

89» 

51.84 
53.62 
54.21 
17.32 
29.33 
58.79 


Longitude. 


760-76° 

o        /        // 

75    18    23.90 


74 


05 
00 
23 
22 
02 
07 
01 
12 
15 
19 
05 
11 
08 

740. 

57 
57 
55 
57 
50 
52 


14.26 
09.58 
00.34 
50.68 
43.10 
41.06 
16.12 
20.01 
30.23 
25.40 
38.73 
52.75 
47.25 

75° 

58.50 
35.17 
29.37 
51.55 
50.70 
69.20 


Authority. 


c.&a.s 


do 

do 

.do 

.do 

do 

do 

do 

do 

do 

do 

do 

.do 

.do 


-do 
.do 
.do 
do 
.do 
do 


Reference. 


Final  Bept., 
vol.  1. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


PENNSYLVANIA. 


Creek,  Erie  County . . 

3on  light-house  No.  2  . 

it-house 

idpipe  of  waterworks 

rove 

>  Isle  light-house 

M3kawanna  County... 

Clinton  County 

e,  church 

^  Tower 

inamit 

ark,  church 

I 

EKi,  1 

Qt,  church 

r 

3ot 

>nrg,  church 

tree 

mce,  church 

m,  court-house 

Jarre,  church 

de,  church 

nfir 

)id"'""I--"-I-"-^--; 

>ke,  church 

eck,  2 

s 

dnny » 

1 _-...*.-... 

m '..- 


42o-48° 

o       /        // 

42    12    08.70 


42 


41 


41 


41 


420- 

03 
09 
09 
07 
03 
09 

410- 

25 
37 
24 
42 
35 
08 
24 
32 
29 
27 
05 
24 
28 
14 
10 
24 
01 
01 
26 
33 
24 
14 
00 
29 

41«- 

57 
05 
21 

59 
12 

02 
19 
18 
09 
59 

4l°-42« 

54  36.02 
58  15.90 
54  59.04 


48" 

41.44 
11.90 
17.49 
53.30 
38.80 
56.70 

42° 

41.24 

48.30 
03.54 
53.84 
35.36 
53.00 
50  78 
29.01 
20.95 
20.65 
04.29 
38.74 
22.88 
09.03 
57.14 
38.04 
36.33 
36.79 
27.20 
01.48 
28.58 
31.77 
37.47 
54.16 

42° 

31.92 
44.16 
28.05 
22.88 
16.01 
13.91 
09.97 
31.13 
59.40 
23.38 


790-8O0 

o        /         // 

79  56    35.00 

80°-81° 

80  11  jl.64 
40.20 
46.95 
50.80 
49.90 
56.70 


04 
04 
05 
21 
06 

75° 

75  45 
25 
41 
33 
25 
50 
41 
34 
59 
29 
56 
34 
36 
38 
53 
38 
30 
30 
39 
27 
39 
53 
54 
50 


76 


76° 

04.92 
37.60 
14.23 
39.44 
55.60 
30.80 
08  36 
28.58 
08.86 
44.07 
27.47 
20.59 
23.74 
10.92 
21.83 
30.25 
18.31 
20.48 
29.80 
26.00 
46.62 
03.59 
27.42 
39.69 


76°-77° 

36  58.96 
46.41 
04.75 
48.22 
01.90 
03.40 
17.13 
34.67 
08.77 
43.83 


20 
07 
25 
00 
05 
33 
18 
09 
10 


77 


77°-78° 
00   40.  a5 
43    41.40 
41    51.83 


L.  S Final  Rept 


.do 
do 
do 
do 
do 
do. 


S. 


s. 


C.&G 
G.S.- 
C.&G 

do... 

G.S 

....do... 
C.  &  G.  S 

G.S 

do... 

C.  &  G.  S 

G.S 

C.  &  G.  S 

do... 

do... 

do.  . 

do... 

do... 

.....do... 

do... 

G.S 

C.  &  G.  S 

do... 

do... 

G.S 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Bull.  122. 
Do. 

Do. 

Do. 

Do. 
Do. 

Do. 


Do. 


Do. 


Do. 


S.S I  Rept. '87. 

C.&G.  S I  Bull.  12je. 

G.S- I         Do. 

S.S I  Rept.  '87. 

C.  &G.  S I         Do. 

G.  S I  Bull.  122. 


do 

C.  &  G.  S 

S.S 


Do. 
Do. 
Do. 


i 
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Bdinbaro . 

State    Line  between   PennBylTania  I 

Attleboro,  academy  CDpola ' 

Belmont 

Briraa ---- i 

Bristol.  Eenzey  Hotel,  cupola,  called 
P(Sl«Q-B  Hotel  in  18^.  I 

CenterTille- 

ChliiaColluge 

Delonco..- 

FB]SinBt«n  ._ 

FJehcr 

Martingale - 

Newtown - 

ParCridRe 

PleaeanlTille - 

StadchoQge 

Thomas 

TnrkeyHiU ] 

wynkop;::;;::;;:;;;:;;;;;;;;;"!!;";:! 

BetMclioin.  Setormed  church— 

BabeOren 

BiBBock 

Black  Spot 

BrideSbnrB^  ".".".".ri".".".";."."."^  V. !. " . 
ArsenS  flaest«ff(181E) 

Arsennl  fiagstaff  (1818)  - -- 

Cherry  Trc-e  — 

CheaCnut  Hill,  fl^Bt&A _ 

Chnrcbvllle 

Clapier - -  — 

CollegeviCe.  spire 

Flagstaff 

Chinmey 

Dntch  Settlement.  Union  church . , . 

Fancy  Hill,  Berks  County 

Frankford: 

Pumping  station 

Chinmey 

Catholic  church  spire _ . 

French 

George  Knowlea 

Gemiantown: 

Bajcoe]i..^.//.'SS.y./~/.. ...''...... 

Knob 

Krenfcser __.. 

Square  chimney ..^_._... 

Hound  chimney 

Lone  Tree 

MileB'"""r"l".'"_'''"  "-"""-; 

Pennypack 

Philadelphia: 

Hou™  oT Correction.. 

Pla«atBtt  - 

Chimney- 

St.  Vincent's  School  cnpola 

McKeaa'B  tower 

Potter's  Mill,  cupola 

Mr.Oeorga'fl  honae,  flag-pole  o 

Rit^ard'a  houae.cnpola  -----.-.. 

Port  Clinton - - 

Rockwell  house 

Smith  Gap - 


<  m    10    M.B8 


12  XJ.S'i 
01  IB.« 
10    07. 8S 


(^EOdBAt^Hic  t>bsltiONd  m  the  united  states. 
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PBNNSYLVANIA-Continued. 


Name. 


polaon  house 

ye 

ter  line.  Broad  street,  Phila- 

liU: 

tower  of  school 

yterian  church  spire  (sharp ) . 

lie  church  spire  (blunt) 

ck,  chimney 

r  tower 

)dist  church  spire 

Point 

»n 

ove 

id"I'"""-l-----""-*!-"^! 
I 

i 

e 

Dick 

r,  prison  tower 

tumoy 

t::::::::::::::::::::::::::::: 

(fepII!"I^l-"l"^^l"!I-"-]! 

•rse 

orf 

Reservoir 

36 

ley^s  flagstaff 

>lic  cathedral 

tlic  church 

lall 

3^8  Chemical  Works  chim- 

• 

jr's  Seminarv 

ca  Steel  Worts  chimney 

[1^8  sugar  refinery  chimney. . 

;    &    Lieii>er,   cotton    mill 

Qney. 

m  &  Black— 

ipola 

iwmill  chimney 

:onal  chimney 

•yterian  church 

1 — 

ouse 

Ifice 

)le6R  Dye  wood  Works 

jon,  paint  works,  chimney  . . 

ill,  mill  chimney 

,  flagstaff 

8^  near  mouth,  engineer's 


Latitude. 

Longitude. 

Authority. 

Reference. 

400-41° 

750-76° 

« 

Off 

Off 

40    01    26.18 

75    02    24.01 

C.&G.8 

Oe    M.86 

08    36.65 

do 

Oe    M.81 

08    46.68 

do 

40    35.58 

52    27.34 

do 

49    32.57 

52    2a99 

-...do 

4»    27.84 

52    51.57 

do 

40    31.05 

51    27.53 

do 

01    42.02 

02    41.24 

do 

01    28.02 

02    34.56 

do 

01    26.06 

01    04.88 

do 

28    37.49 

40    58.25 

-..do 

Bull.  122. 

00    33.06 

03    21.12 

do 

00    10.67 

03    01.80 

do 

01    07.64 

02    11.75 

do 

06    31.94 

00    22.28 

do 

40--41* 

7go_77o 

40    44    15.30 

76    25    42.12 

do 

Do. 

51    01.35 

04    47.65 

do 

Do. 

04    51.05 

00    48.40 

do 

31    37.24 
35    42.05 

55    54.36 
37    03.20 

G.8 

Do. 

do 

Do. 

57    00.00 

14    45.22 

do 

Do. 

56    20.28 

25    33.10 

do 

Do. 

21    50.05 

54   32.71 

C.  &G.  8 

Do. 

46    00.67 
14    46.77 

15    28.06 
27    21.11 

G.S 

Dj. 

C.  &G.S 

02   24.58 

17    33.62 

do 

44   35.47 
46    46.05 

49    56.57 
43   07.20 

G.S 

Do. 

do 

Do. 

45    20.08 

35    24.24 

do 

Do. 

45    28.87 

37    07.88 

do 

Do. 

45    20.08 

35    24.24 

do 

Do. 

56    20.82 

49    00.42 

C.&G.S 

Do. 

59    08.08 
06    13.24 

18    46.16 
55    34.14 

G.  8 

Do. 

C.  &G.S-...: 

28    15.40 

32    23.52 

do 

30    55.10 

17    33.05 

do 

Do. 

19    28.25 

11    44.60 

do 

Do. 

62    45.62 
80°-40«» 

34   33.03 
76«'-76« 

G.  8 ^ 

Do. 

iX)    52    06.36 

75    17    01.86 

C.&G.S 

50    00.33 

13    08.73 

do 

50    46.23 

29    25.34 

do 

52    14.19 

13    08.55 

do 

50    22.64 

04    13.22 

do 

54    48.45 

25    26.01 

do 

55    00.77 

13    36.05 

do 

56    43.51 

08    19.31 

do 

53    22.52 

13    29.37 

do 

50    51.75 

21    35.07 

do 

51    05.43 

21    30.13 

do 

51    05.25 

21    38.00 

do 

50    52.20 

21    36.86 

do 

50    37.28 

21    28.76 

do 

51    21.58 

22    16.78 

do 

50    28.18 

22    36.53 

do 

50    30.46 

21    23.78 

do 

50    31.38 

21    48.70 

do 

51    03.29 

21    06.36 

do 

51    08.74 

21    05.19 

do 

50    52.37 

21    48.53 

do 

60    53.10 

21    30.30 

do 

50    51.75 

22    18.62 

-—  do 

60    26.68 

22    04.66 

do 

60    12.00 

22    19.34 

do 

51    11.46 

20    32.54 

do 

50    02.18 

22    38.04 

do 

56    52.54 

09    52.11 

do 

55    19.82 

13    18.93 

do 

51    28.90 

19    30.74 

do 

55    40.01 

18    15.63 

do 

70  GEOGRAPHIC   POSITIONS  IN  THE  UNITED  STATES,    ["tni. 
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Authority.       Befer 


Delaware  Lead  Works  - 

De vine's    mlU    (near    PbiLBdolpHa) 

East  League  Island 

Eaatwlcka  tower,  yicinity  of  Pldla- 

delphia. 
Eneineer  aienal,  on  wliarf  at  ?ort 
Mifflin. 

PBctory,  nonr  PliiladelpMa 

Five  Me  Point  - - 

Five  Mile  Point,  2,  HarriaoQ  Wharf  - 
Fort  Mifflin  : 

FlBEstaH  (1843) 

LiBht-houHB  (1S7S-7B)  .- - 

PQllort  tower 

QeneralJeffriea,  tower 

GBorgnHill.olBTlltor 

Gloucaater  Ferrj- 

Gluo  Chimney 

Grays  Feny 

Hogbland 

KBiislnKt'>ti : 

First  Preabytarian  chnrOh 

Iron  wiirfei.  black  derrick 

Ldizaretto 

Cnpolft 

FlngBtafl  (184B-1878) 

LaiarettQ,  3  — 

LeBBOe  faland 

Leiperville  |lS4a-18JBi _... 

LaioDHill- __.. 

LnkaSB.""!^:;":;:;::::;:::;::::::;:;; 

Maddoek  .  l.„^^_.. 

Maiden  Inland,  enKineer  signal  fl 

Manderson,  nori^  chimney  of  hooae.. 
MarcuaHook 

Baptist  church 

Episcopal  charoh __. 

Pioneer  Iron  Works  ehiiuney 

Tendertihorpe  Clnb  House 

MissiniBr 

MonnmeDt  Oametsry,  spire 

Mount  HopB 

MoYiea,  2  (18M) 

Korth  Leseiie  Island 

Old  Bank 

Old  Oak  Tree 

One ___ 

PnBchatl 

Pennsylvania  Military  Academy 

Penrose  Perry,  lantern  of  draw 

Philadelphia : 

Aldine  Hotel 

Almshouse,  gray  eiltnney 

Arch  Street  church 

Arch  Street  Hotel,  corner 

Arch  Street  Wharf,  house 

Baptist  churcb -- -- 

Bangli's  black  derrick 

Beck's  shot  tower  .  _ 

Boiler  honse  ehimnej' 

Boston  Steamship  Go.  Ipler  30 
S.  W.). 

Brown  street,  river  market  house. 

Bnrd'a  Orphau  Aaylum,  cross  on 
lower  cupola. 

Burnt  Factory,  sooth  ohlmney 
lotd  laiaratto). 

Center  lino  of  Broad  street  on 

Central  High  Scbooiobservatory. 
City  hall- 

Center  line  of  Broad  street . . . 

Christ  church..- — -.. 


latitude. 

39" 

«. 

» 

«.73 

OS 

28.13 

58 

1S.6S 

'^ 

3«,37 

*>-« 

43.50 

Si 

IB.  711 

! 

10.  UH 

a  4G.SS 

13  gr.tKi 

19  ssao 

IB  2S.3E 

13  S».VB 

m  50.17 

05  57.97 

33  38.711 
U  19. 6G 
in  53.38 

07  48,10 

08  ra,i7 
m  R3.oe  I 

IH  Ol!69 

18  (B.H    , 

18  08.81    . 
11  SS.tB    • 

19  34.94    ' 
11  31.33 
08  05.58    I 

53  eo,u 

17  57.86    I 

W  OO.SU    ! 

IS  IS.flO    ' 

U7  08,3H 

Hi  44.S4    i 

34  47.78 
U  41.SS 


08   £9.88 
11    40. 7T 

08  an.es 
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PENNSYLVANIA-Continued. 


Name. 


Philadelphia — Continued. 

Grampus  shears 

Delaware  avenue  market  house . 

Fire  plug.  Fifty-third  street 

Franklin  Sugar  Refinery,  south 
turret. 

Gkw  tower  (west  tower  near  river ) 

Girard  College,  on  roof  of 

Girard  Point  elevator 

Jaynes  tower 

Levee,  1 

Levee,  2 

Lombard  street  wharf 

Market  street,  northeast  comer 
of  wharf.  * 

Market  street  and  Delaware  ave- 
nue. 

Moro  Philips    flagstaff  (pier  35 

S.W.). 

Navy -yard  flagstaff 

Navy-yard  signal,  center  of  Broad 

street. 

Neafleand  Levy^s  shears 

New  high  school 

Noble  street  wharf 

Old  high  school,  observatory 

Old  navy-yard  shears 

Otis  street,  north  comer  of  wharf. 

Park  elevator 

Philadelphia  and  Reading  (pier 

US.W.). 
Philadelphia  and  Reading  R.  R. 

wharf. 

Post-ofllce 

Presbyterian  Home 

Race  Street  Wharf 

Bidgeway  House- 
Comer  

Flagstaff .. 

Roman  Catholic  cathedral 

St.  Bonificius  church 

St.  John's  church  spire 

St.  Paul's  church 

St  Philip's   Literary  Institute, 

octagonal  spire  on  Queen  street, 

near  Sixth. 

St.  Peter's  church 

Salt  works  chimney 

Salt  comi)any's  wharf 

Screw  dock 

Shackamaxon     street     (pier  49, 

wharfage  signpost). 

Ship  house,  south  gable 

Sparks  shot  tower 

State  House,  cupola 

University  of  Pennsylvania,  east 

tower. 

Vine  street  ferry  flagstaff 

West  Arch  Street  church 

West  Philadelphia  Hall,  flagstaff . 

Point  Breeze 

Flagstaff 

Bichmond 

Bidley  Creek 

Sanderson 

Schuylkill 

M^nylkill  Bange  beacon,  front  (1878) 
Schuylkill      Range     beacon,     rear 

(1878-79). 
Schuylkill  arsenal,  fla^taff  on  cupola 

Scott  

Seirill 

^ckaon 

^fk  Island '. 

„  Flagstaff 

^th  Island,  2 

|onth  Chester,  schoolhouse 

SoathLeagne  Island,  2 

oonth  League  Island,  Die  Biver 

Stewart 

oWckersville -• 


Latitude. 

Longitude. 

Authority. 

Reference. 

89O-40O 

750-76° 

o       /        // 

o       /        // 

89    58    13.52 

75    07    02.39 

C.&Q.S 

56    39.78 

08    34.15 

do 

57    36.48 

13    37.52 

do 

56    22.32 

06    34.24 

do 

55    16.90 

12    09.32 

do 

58    26.60 

10    13.54 

....do 

53    40.32 

11    54.31 

do 

56    54.55 

08    45.48 

do 

53    54.41 

08    27.87 

do 

53    4L23 

09    06.73 

do 

56    29.01 

06    30.48 

do 

56    56.56 

08    26.39 

do 

56    59.02 

08    29.70 

do 

56    16.70 

08    29.92 

do 

53    16.26 

10    30.46 

do 

53    29.78 

10    37.76 

do 

57    59.55 

07    35.76 

do 

57    47.19 

09    40.81 

do 

57    30.70 

08    12.28 

do 

57    05.95 

09    45.20 

do 

55    52.00 

08    29.41 

do 

58    05.41 

07    20.93 

do 

58    17.54 

11    21.31 

do 

56    42.44 

08    ^.56 

do 

• 

68    21.83 

06    41.75 

do 

57    02.19 

09    21.48 

do 

55    59.82 

13    37.91 

do 

57    19.97 

08    21.68 

do 

56    59.01 

08    29.71 

do 

k 

56    59.25 

08    29.76 

do 

57    26.71 

10    07.66 

do 

58    54.60 

08    08.48 

do 

58    n.87 

09    43.14 

do 

57    47.59 

08    31.12 

do 

56    16.35 

09    12.04 

do 

56    35.34 

'08    53.38 

do 

54    47.95 

08    19.75 

do 

54    51.85 

07    59.35 

do 

57    49.99 

07    56.06 

do 

57    50.12 

07    51.18 

do 

53    14.68 

10    38.81 

do 

56    05.23 

08    48.00 

do 

56    55.64 

09    09.41 

do 

57    05.11 

11    37.23 

do 

57    18.99 

08    22.74 

do 

' 

57    17.57 

10    10.93 

do 

57    22.25 

11    40.61 

do 

59    05.80 

04    45.48 

do 

54    3L71 

12    18.56 

do 

54    11.11 

11    42.30 

do 

58    18.71 

06    59.44 

do 

51    11.90 

20    24.61 

do 

50    12.92 

23    50.97 

do 

53    35.90 

11    42.32 

do 

53    20.11 

11    38.25 

do i      . 

53    27.22 

11    34.95 

do 1 

1 

56    26.33 

11    20.16 

do 

55    59.19 

08    27.31 

do 

52    58.19 

14    49.91 

do 

54    29.07 

07    56.97 

do 

56    21.05 

08    15.82 

do 

56    48.66 

08    17.27 

do 

56    47.97 

08    09.75 

do 

50    39.06 

23    05.62 

do 

« 

53    09.13 

11    28.68 

do 

53    09.12 

11    28.66 

do. ...... 

52    25.01 

19    34.57 

do... 

43    55.38 

47    27.54 

do 
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PENNSYLVANIA— Continued. 


Name. 


Latitude. 


Three 

Thurlow 

Tinnicum 

Tioga,  2  (1884) 

Tonkins  Island  west 

Trainer's  (E.)  mill,  3 

Trainer's  (E.)  tower 

West  Philadelphia,  Presbyterian  hos- 
pital. 

Windmill  Island,  1 

Windmill  Island,  2 

Windmill  Island: 

South  iK)intpost 

Chimney 

Yard 


890-40° 


39 


Pulpit  Rock.. 
Bawlinsyille  . 
Winterstown 


39 


53 

49 
51 
58 
48 
49 
49 
57 

56 
56 

56 
56 

58 


47.69 
41.25 
42.82 
45.36 
52.09 
37.66 
54.54 
30.81 

a4.37 

25.88 

18.84 

34.  at 

24.80 


89«-40° 

51  26.77 
53  09.54 
49    32.07 


Longitude. 


7.>o-76o 

o         /  // 


75 


r6 


08 
23 
16 
05 
22 
24 
24 
11 

08 
08 


47.38 
1L90 
08.89 
14.36 
50.64 
08.06 
34.19 
58.50 

18.95 
14.40 


08  15.10 

08  14.22 

23  13.79 

76°-77» 

56  53.27 

15  58.37 

36  09.30 


Authority. 


C.&G.S 
....do... 
...do... 
....do... 
-..do... 
....do... 
...do... 
...-do... 

....do... 
....do... 

...do... 
....do... 
....do... 

....do... 
..-.do... 
....do... 


Reference. 


DELAWARE. 


Buck,  2 

Qrandview 

Iron  Hill 

Meetinghouse  Hill 

Naaman  Creek 

Naaman  Creek,  2  . 
Tag^art 


39^-40^ 

O           I  II 

:»  32  26.78 

42  42.66 

38  20.48 

42  46.28 

48  05.47 

48  17.61 

47  29.91 


750-76° 

O  I  II 


75 


43 
42 
45 
42 
26 
26 
27 


55.18 
22.72 
07.67 
40.12 
32.96 
01.06 
37.10 


C.&Q.8 

....do... 

....do... 

...-do... 

....do... 

....do.. 

.-..do... 


Gray  Hill. 


Abingdon,  cupola 

Baltimore  Cemetery,  brown  spire — 
Baltimore : 

City  Hall  cupola 

Fort  Avenue — 

East  base ,. 

West  base 

Grace  church  spire,  Methodist 

Hospital  (1863) 

Holy    Cross,   German    Catholic 

church  spire. 
Johns  Hopkins,  hospital  cupola. . . 
Sacred    Heart   Catholic   church 
spire. 

St.  James  church  spire 

St.  John's  church,  brown  spire  . . . 
Washington  Monument,  head  of 
statue. 

Bay  View  Asylum,  vane 

Buchanan 

Canton,  cui>ola  Chipman's  chair  fac- 
tory.    . 
Chase,  flagstaff  on  B.    &  O.  coffee 
warehouse  on  Chase's  wharf. 

Clifton,  cupola  vane 

Clinton 

Colgate 

De  Sales,  cross  on  cupola  Mt.  De  Sales 

Carmelite  convent. 
Druid,  smaU  spire  on  cupola  of  Druid 
Hill  Park  House. 

Elevator  B,  belfry 

Federal  (1886) 

Ferry 

Finlay,  on  Cubb  Hill 

Fishing  Point 


MARYLAN 

D. 

750-760 

1     O        '              " 

89O-40O 

o       /          // 

39    36    47.69 

75    47    51.69 

C.&Q.  S 

89°-40° 

30    27    41.50 
18    45. 2;^ 

7G''-77° 

76    16    42.21 
34    52.00 

do 

do 

17    27.12 

36    39.68 

do 

15  56.51 

16  19.53 

17  52.00 
17   50.  a5 
16    34.28 

35  05.60 

36  n.32 
38    14.42 

35  31.39 

36  41.33 

do 

do 

do 

do 

do 

17    50.25 
17    04.89 

36    36.91 
34    08.38 

do 

do 

18  04.54 

19  31.52 
17    5L07 

36    07.69 
36    33.24 
36    57.34 

do 

do 

do 

17    23.33 

15  29.85 

16  45.92 

33  06.73 
32    39.66 

34  44.71 

do 

do 

do 

18    44.89 

35    47.12 

do 

19    14.99 
15    44.52 
15    25.23 
17    06.57 

35    15.05 
34    06.91 
32    30.74 
43    19.86 

do 

do 

do 

do 

19  ;:4.48 

38    50.44 

do 

16    11.02 
16    48.96 
15    33.04 
24    .'i8.00 
13    50.75 

35  02.05 

36  30.17 
36    44.83 
31    28.51 
33    49.13 

do 

do 

do 

do 

do 
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MABTLAND— Contixiued. 


Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

liarf 

89O-40O 

0          /            /' 

39    15    43.87 

15  56.52 

16  19.53 
12    52.96 

17  07.46 
15    47.38 

15  47.47 

16  59.36 

15  01.07 

16  32.86 
16    21.53 

18  25.98 
16    43.66 
12    28.42 
12    a5.24 

12  34.89 

15  51.12 

16  38.69 

13  00.74 

12  49.33 
16    19.41 
15    45.66 

05    21.73 
15    09.28 

20  19.09 

15  52.96 

19  06.20 

14  46.75 

21  05.13 

16  18.99 
27    54.94 

20  15.02 
35    36.69 
10    02.02 

17  30.76 

13  39.96 
13    39.37 

13  54.22 

14  61.35 
16    42.12 
16    18.14 
05    11.84 
16    24.49 

07  17.71 
16    48.54 

14  31.75 
16    47.45 

05    26.05 
16    15.22 

19  38.43 

89»-40« 

39    04    32.46 

20  43.89 
39    18.10 

24    55.07 

24    55.27 
24    55.33 
24    56.97 
27    42.24 

10  52.64 

11  38.43 
20    27.69 
00    25.98 
10    24.14 

08  16.22 
08    38.91 
04    54.41 
13    37.17 

12  41.32 

15  44.54 
12    17.00 

89°-40'> 

39    37    12.00 

760-770 
o       /        // 

76  34    20.55 

35  05.60 

36  11.32 
31    09.04 
34    06.00 
34    45.86 

34    46.88 
36    51.22 
31    36.44 
34    11.99 
36    16.00 

36    27.82 

36  32.94 
31    58.38 
31    59.89 
31    57.96 
43    26.70 

37  21.17 
33    00.43 

33  07.80 
36    06.71 

34  17.96 

29  08.80 
26    52.34 

36  47.34 

37  13.30 
40    33.61 

36  07.32 

37  17.50 
40    21.11 
16    52.84 

33  40.71 
00    16.41 

28  43.01 
43    04.56 

30  49.19 

30  48.26 

31  02.42 

35  01.61 
35    50.02 

39  27.86 

57  00.72 
37    38.20 
59    06.49 

35  58.11 

34  01.80 

36  23.69 

40  32.16 

35  53.25 

37  53.71 

77°-78° 

77  18    38.80 
31    12.  a5 

58  10.90 

24    46.04 

24    34.10 
24    34.78 

24  28.05 

29  44.20 
28    29.75 

26  16.60 
42    59.91 
11    14.80 

28  58.22 

25  11.64 
25   00.75 
08    43.03 
25    08.57 

29  28.26 
23    36.88 

27  14.50 

78«»-79«' 

78  (W    03.30 

C.&G.  8 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

.....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

....  do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

enne: 

liase - ....  • 

b  l>ase 

Tollligrht-house  (1866) 

Tshall.  flairstaif  (1863) 

Henry^  most  easterly  salient 
Henry  (184^1886) 

L  Ax,  vane  of  tobacco  factory. 

iiIK)la,  west  end  B.  &  O.  piers 

*• 

[onnt  Cemetery,  brown  spire, 
actory  cupola,  a  mill  in  1866. . 

s  Point  Ught-honse  (1869) 

s  Point,  2  (1866) 

s  Point,  8  (1866) .-. 

?  Befuge,  ai>ex  of  taller  turret. 

Point  Ught-house  (1869) 

ce 

to  Point   Ught-house   (1843- 

in  water  area 

Id,  house  cupola. 

dto 

tame  Convent,  lightning  rod. . 

>  River. _ 

ill 

)int,2(1866) 

Point,  2  (1866) 

Point,  3  (1866) 

Shore 

Ill 

c's  Wharf,  flagstaff 

hit^  ffoirfi      -  - ,  -    - , 

SJardens  .  -   

States    bonded  warehouse, 
iflf. 

I 

wn  House,  ai)ex  of  roof 

[ill 

1,  near  Frederick 

ck: 

wn  SDire,  dark  top.. 

beran  church- 

West  spire  .- _ 

lolic  church  spire 

aob^ear  Frederick 

>ne  Ridge _. 

• 

r.  N.),  red  barn,  south  gable., 
nd  Heights,  near  Frederick . . . 
house,  stone 

Bull.  122 

mi 

ille    

rn  hall,  flagstaff  on  south  gable . 
le,  white  spire 

mi :. 

V  Point, 2  (1866) 

»af  - - 

Do. 

house    with  wooden   wing, 
east  clmnney. 

r>eek  Mountain 
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MABTLAND— Oontinued. 


Name. 


Fairfax  Stone 

Addison 

Annai)oli8 

Bladensburg  church,  east  apex 

Brick  honse,  cupola 

Hatton 

HiU 

Magrruder 

Maryland  Agricultural  College 

ICarriott 

Painted  house,  south  ai>ex 

Reform  school 

Blggjs,  lightning  rod  on  barn  cupola 

Snyder,  house  gable 

Stearer,  lightnmg  rod  on  east  chim 
ney. 

Wright 

Yellow  mill,  south  apex 

Yellow  roof,  white  cupola 

Yoe  (Wm.),  chimney 

Blair's  flagstaflP 

Briscoe,  Potomac  River 

Bryant  Point,  Potomac  River 

Carroll,  lightning  rod 

Countsman.  house  chimney 

Ferry  Point 

Potomac  River 

Fort  Washington: 

Signal 

Flagstaflf 

Glymont  pavilion,  Potomac  River . . . 

Gut  Landing,  Potomac  river 

Indian  Headj  Potomac  River 

Marshall  Point,  Potomac  River 

Mockley  Point,  Potomac  River 

North  Indian  Head,  Potomac  River 

OxonHill 

Pamunkey  Creek 

Port  Tobacco  court-house,  cupola . . . 

Pye's  Wharf,  Potomac  River 

Rosier  Bluff,  Potomac  River 

Rozier  (C.)i  west  gable  of  house 

Simmons 

Stevenson,  Potomac  River 

Stump  Neck.  Potomac  River 

Sumner 

White  Stone  Point,  Potomac  River  . 


Latitude. 


38 


890-40° 

/       // 

43    18.00 


o 
39 

880- 
38  49 
58 
66 
58 
42 
53 
54 
59 
52 
56 
55 
58 
57 
52 


80° 

30.91 
53.50 
26.09 
42.67 
58.61 
54.91 
36.66 
00.88 
28.98 
15.70 
81.25 
12.96 
43.81 
27.38 


54  12.13 

56  31.27 

56  46.74 

50  17.21 

880-89° 

59  29.55 
54.56 
44.06 
43.99 
55.55 
20.55 
49.85 


40 
41 
58 
57 
48 
41 


42 
42 
36 
39 
35 
41 
42 
36 
47 
38 
30 
36 
46 
46 
57 
40 
33 
57 
40 


45.43 
40.34 
36.59 
60.74 
57.41 
09.49 
07.52 
24.02 
58.52 
04.12 
40.77 
41.87 
20.32 
31.47 
07.74 
16.08 
15.66 
18.77 
34.37 


Longitude. 


Authority. 


79°-80o 

o       /        // 

79    28    56.60 


76° 

76  68 
29 
66 
67 
69 
52 
55 
56 
36 
56 
67 
58 
57 
66 


77 


.770 

44.43 
00.00 
27.31 
88.84 
15.01 
49.76 
46.23 
37.88 
37.11 
05.40 
34.37 
27.65 
21.73 
85.09 


64  34.04 

66  06.12 
56  33.36 

67  53.62 

77o_78o 

01  57.16 
21.55 
06.93 
15.68 
58.66 
18.39 
18.33 


06 
04 
00 
04 
01 
06 


02 
02 
08 
06 
11 
06 
02 
10 
00 
06 
01 
06 
01 
01 
05 
06 
13 
07 
07 


n.i4 

06.22 
23.75 
57.60 
02.20 
01.28 
45.41 
12.79 
23.69 
39.74 
14.18 
15.33 
51.15 
08.63 
53.41 
54.05 
29.60 
30.77 
48.85 


C.  ^  G.  S 

....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
...do... 
....do... 
...-do... 
....do... 
....do... 
....do... 
...-do... 

....do... 
....do... 
....do... 
....do... 

....do... 
...-do... 
....do... 
....do... 
...-do... 
....do... 
....do... 

....do... 
....do... 
....do... 
....do... 
...-do... 
...-do... 
....do... 
....do... 
...-do... 
....do... 
...-do... 
...-do... 
-...do... 
....do... 
.-.-do... 
.---do... 
.-..do... 
....do... 
...-do... 


Reference. 


DISTRICT  OF  COLUMBIA. 


Fort  Dupont,  flagstaff 

Apex  Washington  Monument 

Capitol,  head  of  statue 

Causten 

Georgetown  College,  observatory .. 

Insane  Asylum 

Kengley's   house,  lightning  rod  on 
southeast  chimney. 

Soldiers'  Home 

Wayland  Seminary 

Naval  Observatory,  pole  on  dome 

Station  east  of  dome 


880-89° 

o       /  // 

38    52  22.40 

880-890 

38    53  22.02 

53  23.25 

55  35.29 

54  29.94 
51  17.18 

55  34.56 

56  29.85 

56  17.33 
53  42.25 
53  42.31 


750.770 

O        /  n 

76  56  26.10 

770-780 

77  02  07.78 
00  33.56 
04  23.81 
04  39.05 
00  00.92 
04  26.12 

00  40.48 

02  08.53 
08  06.10 

03  05.81 


C.&G.S 

...-do... 
...-do... 
.-..do... 
...-do... 

—  -do... 
— -do..- 
....do... 
....do... 

—  -do... 
...-do... 


Distant  lone  tree 

Leesburg 

Maryland  Heights 

Maryland  Heights  (S.) 


VIRGINIA. 


39 


890-40O 

/        // 

04  49.60 

07  45.62 

20  27.69 

20  09.97 


770-780 


// 


77 


39  00.20 

35  06.16 

42  69.91 

43  09.14 


C.&G.S 
...-do... 
—  -do... 
....do... 


BnU.128L 
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VIRGINIA— Continued. 


Name. 


Old  Pine  Tree  HiU 

Whitehonse,  chimney  on  northeast 
gable. 

Capon  Mountain 

Lockhart 

Locks 

Bock  Enon 

Shockey - 

Alexandria : 

Baptist  chnrch 

Christ  church 

High  School 

Northern  coal  wharf 

Hotel  tower 

Theological  Seminary,  near,  new 
spire  cross. 

Market  House  cupola 

Pioneer  Mills  chimney 

Machine  shop,  brown  cupola 

St.  Mary's  church 

Arlington,  nagstaff  in  front  of  man- 
sion house. 

Arlington  House,  east  apex 

Kg  Cobbler  Mountain 

BuURun 

Cockpit*Point,  Potomac  River 

Culpei)er  Court-house,  flag 

Dangerfleld 

Ellsworth 

Erin 

Falls  Church 

Fredericksburg,  Episcopal    church 
spire. 

FortMyer,  flagstaff 

Fowle,  nouse  cupola 

GilHngham,  house  chimney 

Gravelly 

Gunston  Cove,  Potomac  Bi ver 

Hallowing  Point,  Potomac  Biver 

Hall,  house  cupola 

Hamersley 

Hospital,  cui)ola 

Hell  Hole  Point,  Potomac  Biver 

Hunter 

Hunting  Creek  Bridge,  flag 

Johnson,  house  chimney 

Jones  Point  light-house  (1863) 

Langley  church,  south  gable 

Lewmsville  church,  south  gable 

Lyon - 

Marcy 

Miner  Hill '. 

Mount  Vernon  wharf  signboard,  Po- 
tomac Biver. 

Munson  Hill,  flag 

Ocooquan 

Peach  Grove 

Port  Roval 

Rocker  (A. ),  chimney  on  house 

Shipping  Point,  Potomac  Biver 

Strong 

Square  yellow  house,  cupola 

Telegraph  pole 

Upton  Mill 

View  Tree,  near  Warrenton 

Watery  Mountain 

"White  nouse,  cupola 

Worth 

Bluff  Mountain 

Clark 

Forks 

Hawksbill 

High  Knob,  probably  Fire  Mountain, 

south  side  of  Manaasas  Gap,  Blue 

Ridge. 

Jannau 

Keller 


Latitude. 


890-40° 

o       /        // 


39 


39 


38 


11 
11 


31.23 
08.90 


89<»-40<» 

08  33.30 
12.60 
27.20 
39.30 
25.80 


14 
26 
10 
23 


88». 
48 
48 
49 
48 
48 
49 

48 
48 
48 
48 
52 

52 
50 
52 
33 

28 
49 
48 
46 
52 
18 

53 
47 
46 
52 
39 
38 
54 
45 
52 
46 
50 
47 
47 
47 
56 
55 
47 
56 
54 
42 

51 
38 
55 
10 
46 
31 
53 
49 
52 
52 
44 
47 
51 
48 

88«- 
38  26 
18 
28 
33 
53 


06 
55 


89° 

23.25 
22.64 
^.91 
51.11 
19.10 
13.53 

19.57 
05.96 
37.15 
06.70 
52.10 

52.15 
21.00 
53.58 
22.77 
25.58 
45.05 
30.02 
48.60 
52.39 
09.57 

07.75 
47.28 
37.44 
00.93 
20.07 
05.56 
19.89 
28.66 
03.81 
00.70 
45.37 
33.46 
21.77 
25.34 
51.05 
46.73 
26.43 
06.15 
23.89 
19.47 

36.30 
14.30 
12.74 
24.09 
43.28 
38.44 
49.24 
09.03 
39.51 
19.50 
01.97 
32.00 
32.32 
52.90 

89° 

26.00 
41.11 
44.81 
19.00 
12.13 


18.53 
08.99 


Longitude. 


Authority. 


o 

77 


770-78° 
/       // 


84 
33 


78°- 
78  28 
19 
11 
23 
13 

77°- 

77  02 
02 
05 
02 
02 
05 

02 
02 
02 
02 
04 

04 
57 
42 
15 
59 
02 
04 
05 
10 
27 

04 
05 
04 
02 
08 
07 
07 
04 
04 
02 
02 
03 
04 
02 
09 
11 
04 
07 
09 
05 

08 
12 
13 
11 
05 
17 
05 
04 
02 
08 
50 
50 
04 
05 

78°- 

78  25 
00 

•24 
23 
06 


44 
23 


20.62 
19.10 

79° 

06.40 
17.00 
33.40 
23.90 
47.50 

-78° 
40.58 
52.37 
40.05 
11.94 
32.65 
31.33 

36.74 
24.75 
44.84 
39.27 
21.10 

21.89 
11.00 
12.61 
46.45 
51.27 
19.44 
09.94 
54.50 
13.15 
35.33 

39.60 
48.54 
56.81 
12.47 
39.11 
51.72 
44.82 
09.49 
07.52 
29.01 
23.21 
24.92 
18.76 
27.12 
37.83 
50.65 
37.79 
a5.62 
33.61 
19.89 

44.10 
59.75 
46.77 
24.63 
55.65 
00.07 
20.10 
41.28 
10.07 
49.99 
09.98 
23.00 
00.76 
55.56 

79° 

00.00 
11.49 
57.47 
44.00 
43.84 


38.69 
31.30 


C.&G.S 
do... 


.do 
-do 
-do 
.do 
-do 

.do 
.do 
.do 
.do 
.do 
-do 

-do 
.do 
do 
.do 
.do 


.do.... 
.do.... 

.do 

.do.... 
do..... 

.do 

do 

.do 

.do..... 
do..... 


-do 
-do 
.do 
.do 
.do 
.do 
-do 
do 
.do 
-do 
.do 
-do 
-do 
-do 
-do 
.do 
-do 
.do 
-do 
-do 


-do 
-do 
-do 
do 
-do 
-do 
.do 
.do 
.do 
.do 
.do 
do 
-do 
.do 

-do. 

.do. 

.do. 

do 

.do 


.do 
.do 


Reference. 


Bull.  122. 


Do. 


Do. 
Do. 

Do. 
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McConnick  Observatory,  pier  ^. 

Peaked 

Paters  Monntain 

RaggaA  Rock 

KaifleBnako _... 

Saddle  Miiuntain _ 

fitonjTnan  Monntain _ 

Straehnrg- 

ABtronamicnl  etstloD 

Lutheran  ohurcli 

Presbyterian  *'hnrcli 

ThoroHKlifttre  Monntain,  summ) 


mrksllinintaln.. 
JniTenlty  irfVirg 


L»titudo.     ,   Longitude.       Aothoitty.      BefennH 


38  sa.u) 

01    I».(M 

at  3E.») 


la  £0.10 
31  a].ar 
te  12. « 


PortresaM 
Tappahanu 


'Episcopal 


08    4U.S* 
I       81 "-88" 
.    37    UO   0,V93 


.1  37    13    a».7i    ; 


Capitol,  flag  pale  an  east  i 

bQildinjj. 
Capitiil,    flagBtall  on   cent 

bnilding. 


Boalyn: 


Mountain  southwest  ot  Hompbaok... 
Pilot  Mountain, anininit 

Big  Level  Mountain,  lone  tree 

First  peak  northeast  of  Fiat  fop,  sum- 

LODK - — 

U 

l!r.,4M 

a..u. 

Lynchburg  coart-houna,  belfry 

Mount  Pleasant,  summit 

MoonUiu  northwest  of  Mount  Pleoa- 


■  3S  08.30 
31  03.0U 
19    13.00 


11  51.00 

17  27,  M 

34  W.IO 

44  -^.VO 
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"VIROISIA— ContinTied. 


Name. 


Latitude. 


No  Business  Moontain,  snnmiit 

Northeast  Honse  Mountain 

Rocfcy  Mountain 

Bound  Top,  near  James  Riyer 

Second  p^uE  northeast  of  Flat  Top. . . 

Southwest  House  Mountain 

Southwest  peak  of  Otter,  summit  — 

Smith 

Tobacco  Bow 

Tyrecana  church 

weavers  Knob  summit 

Buckhom 

Cahas 

Peak 

Potts 

Salt  Pond 

Streets 

Bear  Wallow 

Big  Bend 

Dial  Bock 

Morris 

Big  Butt 

NewportNews 

Norfolk: 

Baptist  church  spire 

City  hall 

Chestnut  Mountain,  summit 

Turkey 

White  Oak 

Buffalo 

Bull  Mountain 

Drai)er 

Rich 

Lookout 

Bed  Bock 

Bipshin 

Bc^rs 

White  Top 

Clinch 

Goodson 

H^hKnob 


o       /        // 


37 


36 


36 


28 
48 
46 
28 
29 
48 
26 
00 
83 
23 
18 


13.00 
45.00 
01.00 
08.00 
46.00 
51.00 
00.00 
51.53 
65.76 
27.70 
14.00 


87»-«8» 

37  17  33.56 

07  01.86 

01  22.00 

36  02.90 

21  00.80 

09  46.10 

87o-88» 

37  14  38.60 

01  37.80 
09  58.40 

02  67.50 

870-880 

87  03  00.20 

86<*-87<* 

36  58  00.81 


51 
50 


01.31 
50.58 


860-87* 

36  60  54.00 
50  11.18 
42  61.80 

86»-87'» 

47  46.25 
41  34.87 
57  56.70 

34  37.60 

86<'-87*> 

40  04.50 
20.00 
28.30 
38  86.10 
38    21.76 

86'»-87° 

86    48    44.50 

35  48.10 
53    33.00 


55 

50 


Longitude. 


7»o-80o 


78 


80 


80 


81 


82 


« // 

35.00 
36.00 
16.00 
27.00 
55.00 
43.00 
18.00 
56.83 
26.17 
18.30 
26.00 

80°-81« 

58  48.30 
56.64 
54.50 
45.00 
15.30 
33.80 


22 
32 

11 
00 
30 
33 
36 
83 
11 
06 
48 


00 
44 
08 
32 
11 


81«>-82« 

81  44  50.20 
10  56.40 
25  00.30 
37  01.60 

82«»-88« 

82  02    08.00 
7ljo_77o 

76    25    21.52 


17 
17 


13.75 
18.96 


79*'-80« 

78  50  46.00 
38  28.25 
25    34.80 

SO^-Sl* 
28    38.04 
13    29.83 
53    63.50 
48    31.80 

81«'-82«' 
10  03.20 
22.00 
37.80 
42.00 
12.48 


48 
21 
32 
36 

82'»-88<' 
04    46 
11    13 
37    46.10 


S8 


Authority. 


Beference. 


C.&G.  S 

-.-do 

....do 

....do 

...-do 

.-.-do 

....do 

...-do 

....do 

.-.-do 

....do 

Q.S 

....do 

....do 

...-do 

....do 

....do 

....do 

-...do 

...-do 

....do 

...-do 

...-do 

....do 

...-do 

...-do 

...-do 

...-do 

C.&G.S 

...-do 

Q.S 

....do 

...-do 

...-do 

...-do 

..--do 

...-do 

...-do 

C.ifeQ.S 

G.S 


Bull.  122. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 


Do. 
Do. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 


WEST  VIRGINIA. 


Wheeling 


Cax>on 

Locks 

Paddy 

Sleepy  Creek  Mountain 


Pelton . 
Laurel. 
Nelson. 


Bear  Knob 

Cameron 

Clarksburg 

Grafton 

Little  Bald.... 
Sinking  Creek. 
Sugar  Lioaf 


40° 

o       / 

40    04 

89° 

39  08 
26 
00 
37 

88°- 

39    23 

09 

27 


410 

II 

04.00 

40° 

30.40 
27.20 
24.40 
12.00 

40° 

21.70 
34.70 
53.30 


89°-40° 

39  03  25.10 
49  46.00 
16  56.00 


20 
01 

02 


09.10 
17.60 
02.75 


800-81° 

80    43    36.60 

78°-79° 

78  26  03.70 
11    33.40 

33  47.70 
07    03.00 

79°-80° 

79  39  07.10 
49  42.50 
56    06.20 

80°-81° 

80  17    23.70 

34  22.50 
20  22.05 
01  40.80 
14  22.70 
51  58.80 
33  49.70 


C.  &  G.  S 

....do... 
....do... 

G.  S 

C.  «fe  G.  S 

G.S 

....do--. 
....do... 

....do... 
C.  &  G.  S 
...-do... 
...-do... 

G.S 

....do... 
....do... 


Bept.  '84. 

Bull.  122. 
Do. 


Do. 
Do. 
Do. 

Do. 
Bept.  '84. 

Do. 

Do. 
Bull.  122. 

Do. 

Do. 
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»»,». 

lAtJtnde. 

Longitude. 

AnUioHts-, 

Kofereoce 

38    66    03.40 

III 
III 

30  36!  Tl 
41    58  70 

88°-8S= 
no    44!63 

™  ss^ 

54  au.ao 

03   43.00 

16  4«:io 

53    28.15 

18    loioo 

55  25.00 

BS'-SB" 

38    30    5I.ES 

31  07,30 

III 
III 

8S°-SB° 
38    21    06.31 

III 

37    67    63.00 
37    4']    38.00 

Hi 

SB    04.30 

0   '^-^^ 
7U    43   64,40 

SK 

48    SO.W 

47  46. 2S 

10  14,90 
SB    46.30 
58   33.80 

11  08.86 

31  59,60 
SO^-Sl" 

80  IS   80.  IS 
38    18,88 

28    80,00 
30    14,00 
13   20.80 
41    08,85 

32  32,«S 
52   02.60 

48  37.00 
32    43.80 
S2    07,66 

III 

38    14.93 

ill 

311    53,13 

83    31    13.16 
15    10.88 
38    63,88 

ill 

80°-81° 
m    36    05.00 

81  41    61.60 

1  s 

1?    tm 

||o.-8::::: 

do 

o-fos::::: 

Do. 

':::^::= 
W^: 

Ool^Kiwb.    

^^:e 

C&Q.B 

do 

:::::3;:::::::: 

HepL-St 

C.&G.8 

:::::S::;:::- 

BnlLia. 

Do 

do 

do 

NORTH  CAROLINA 


0  *^°-*'° 

36    33    33.00 

ill 

30    28    4B,T0 

30  40,no 
OB  44,no 

ill 

G 

S-... 

io. 

Do! 

OA-NNBT1.1      GEOGRAPHIC   POSITIONS   IN   THE   UNITED   STATES. 


79 


NORTH  CABOLINA— Continued. 


Name. 


Statesville  astronomical  station 
Statesville,  Simonton  Ck>Ilege... 
Young 

Anderson 

Benn 

Hibriton 

King 

Lincolnton  conrt-honse  cupola  . 

Table  Bock 

Thicketty 

Balsam 

Big  Bald 

Mftchell 

Pisgah 

Sandymnsh 

Cheowah 

Christie  Peak 

Cowee 

Thomas  Bald 

Thnnderhead 

Tusquittah 

Haw  Knob 

Pack 


Latitude. 


850-86° 

O  I  If 


35 


35 


35 


35 


35 


46  56.55 
46  57.94 
44    14.49 


85« 

33 
83 
54 
12 
28 
53 
06 


86'» 

57.82 

55.06 
25.40 
27.87 
16.87 
27.70 
48.24 


8o°-86'» 

22  02.10 
23.50 
53.60 
32.50 
41.70 


59 
45 
25 
40 


86<»-86*» 

19  32.20 
09.40 
39.90 
07.30 
06.80 
42.50 


23 

19 
02 
34 
08 


86» 

18 
08 


86» 

34.20 
00.90 


Longitude. 


800-81° 

O  I  II 

80  53  30.94 
53    39.05 

38  51.16 

81 "-82" 

81  05    26.80 

39  37.55 
29  22.70 
18  '^5.59 
15  26.67 

52  59.00 
46    06.21 

82«>-88'' 

82  50  24.70 
29  25.00 
15  54.50 
45  24.60 

53  01.40 

88"-84<» 

83  40  50.70 
58  10.10 
20  10.00 
32  16.80 

42  22.50 

43  35.20 

84»-86° 

84  01  35.20 
17  10.00 


Authority. 


C.  &  G.  8 
V.'.'Ao.V. 

-...do... 
....do... 

G.  S 

C.  &  G.  8. 
....do... 

G.8 

C.  «fe  G.  8 

G  8 

....do... 
.-..do... 
....do... 
....do... 

...-do... 

....do... 

....do... 

....do--.. 

.-..do... 

,.--.do... 

....do... 
.....do... 


Reference. 


Bull.  122. 


Do. 
Do. 
Do. 

Do. 


Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 


80UTH  CAROLINA. 


HMfback 

86°-86° 

0      1       II 

35    10    12.25 
02    00.85 

84»-86» 

34    57    32.31 

84'»-86'» 

34    50    59.78 
51    02.58 
50    29.15 
50    55.36 
49    18.46 
56    29.27 

82°-88° 
0      1       II 

82    17    26.34 
44    30.02 

81°-82« 

81  56    06.73 

82»-88'» 

82  24    05.08 

23  40.79 

24  11.34 

23  44.33 
38    05.09 

24  40.05 

C.&G.  8 

do 

do 

do 

do 

do 

do 

do 

do 

Bull.  122. 

Pinnacle 

Do. 

WofiPord 

Do. 

Greenville : 

Baptist  soire  . -- 

EDiaconal  sDire  cross 

Pnrman  University  turret 

,    White  tower,  conical  dark  roof . . . 
Mauldin 

Do. 

Paris 

Do. 

GEORGIA. 


Blood 

840-86° 

0      1       II 

34    44    23.24 
31    45.13 
31    47.95 

57    65.74 
30    20.65 

84'»-86° 

34    63    23.51 
29    10.58 
19    18.31 
10    36.61 
14    12.12 
28    21.00 
04    01.44 

84°-86» 

34    13    59.30 
37    32.16 
61    49.80 
37    23.23 
19    19.57 
49    26.30 

88o-84° 
0      1       II 

83  56    13.22 

22  33.32 
69    13.25 

17    59.26 

43  19.83 

84''-8o'» 

84  34    26.44 
19    63.04 
38    13.66 

44  41.67 
09    38.83 
30    26.00 

27  21.54 

85  14    04.32 

28  02.49 

23  32.70 
05    53.77 
17    18.39 
00    28.10 

C.&  G.8 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

G.  8 

Bull.  122. 

Cnrrahee 

Do. 

I^onega    Agricultural     College, 

-^center  of  roof. 

Kabun 

Do. 

Skitt 

Do. 

Cohntta 

Grassy  »                       

Do. 

^iieLogll.'r. 

Do. 

Pine  Mountain  

oawnee 

Do. 

Sharp  ToT>  Mountain               

sweal.  r.....^.^:::....:::: 

Do. 

Coosa 

Gulf...; 

Do. 

High  Point 

Do. 

•ohns  Mountain 

C.&G.  8 

do 

G.  8 

Do. 

Jiount  Lavender 

Do. 

*ocky  Pace 

Do. 
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GEORGIA— Continued. 


Name. 


Angusta: 

Astronomical    station    in    post 

officeffrounds. 
Post-ofioce  flagstaff 

Academy 

Atlanta : 

Barracks  flagstaff 

Capitol  flagstaff 

Games  Monntain 

Kenesaw 

Lost  Mountain 

Marietta : 

Court-house,  brown  spire 

National  Cemetery  flagstaff 

Middle  base 

Northeast  base 

Southwest  base 

Stone  Mountain 

Macon,  transit  near  Academy 


Latitude. 


880-84° 

33    28    20.e0 
28    22.18 

33    57    32.66 

88*>-84*> 

33    44    38..99 


45 
59 

58 
56 

57 
57 
54 
55 
52 
48 

32    50 


19.32 
35.76 
34.37 
52.74 

08.74 
04.15 
21.74 
57.86 
51.83 
22.07 

88° 

25.38 


Longitude. 


810-82° 
o       /        // 

81    57    65.40 

57    53.96 

88«»-84«» 

83  59    28.51 

84o-86'» 

84  24  39.95 
23  29.16 
00  50.03 
34  46.74 
41    50.75 


32 
32 
16 

14 
18 
08 


55.92 
30.66 
37.79 
09.44 
56.41 
46.89 


88°-S4<' 
83    37    33.82 


Reference. 


FLORIDA. 


Gfdnesville: 

Astronomic  station 

Court-house  rod 

Apalachicola,  flagstaff 

Alafia 

BaU 

Catfish  Point 

Fort  Brooks,  barracks  cupola 

Gadsden  Point 

Geode  

Island 

Stick 

Old 


o 
•29 


27 


29°-80° 


39 
39 

29° 

29    43 


07.90 
04.53 

80° 

30.00 


270-28° 
50  04.46 
23.27 
43.47 
33.24 
19 


54 
50 
56 
49 
53 
55 
53 
51 


74 
19.96 
24.73 
23.90 
52.11 


o 
82 


82°-88° 

19 
19 


20.90 
23.80 

840-86° 
84    59    00.00 

82°-88° 

82    23  22.06 

24  51.27 

28  06.76 

27  21.57 

28  15.05 
28  43.30 
27  07.72 
24  19.60 
23  58.72 


C.  &  Q.  S 
....do  — 

....do  — 

....do... 
...-do... 
...-do... 
...-do... 
—  .do... 
-..-do... 
...-do... 
...-do... 
....do... 


ALABAMA. 


840-350 

o       /  // 


Brandon 

Indian 

Weisner 

Athens,  court-house  spire. 

Aurora 

Capshaw 

Gunter 

Huntsville: 

Episcopal  church  spire 
Cupola  of  court-house. 

Knob  Valhermosa 

Madkin  Mountain-tree 

Monte  Sano,  north  end — 

Mo^re  Hill 

Rowe  Mountain 

Smither 

Summit 

Wilson  Mountain 

Penit 

Chehahaw 

Alpine 

Canaba 


a4 


34 


33 


33 


23  07.35 
01  49.94 
01    35.63 


84° 

34  48 
08 
49 
34 

43 
43 
30 
40 
44 
21 
32 
48 
12 
25 


86° 

10.56 
47.87 
04.47 
06.83 

49.38 
49.09 
53.15 
02.10 
52.10 
32.50 
22.32 
59.29 
16.36 
07.51 


84°-86° 

26    08.90 

88°-84° 

29    08.03 

88°-84° 

24    41.60 
44    58.80 


850-860 
o       /  // 


85 


86 


87 


85 


86 


45  12.72 

25  31.10 

40  27.43 

86°-87° 

58  17.46 

11  00.80 

44  17.40 

10  20.30 


35 
35 
38 
38 
32 
15 
31 
36 
29 
49 


00.20 
06.02 
36.93 
37.38 
03.64 
53.56 
26.59 
58.34 
05.20 
02.85 


87°-88° 
20    14.29 

85°-86° 

48    31.14 

86°-87° 
12    28.20 
31    24.60 


C.  &  G.  S 
....do... 
...-do... 

....do... 
....do... 
..  .do... 
....do... 

...do... 
...  do... 
.-..do... 
....do... 
....do... 
....do... 
...-do... 
....do... 
....do... 
-..-do... 

....do... 

....do... 

...-do... 
....do... 


Bull.  122. 
.   Do. 


Do. 
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ALABAMA— Continued. 


Name. 


Ck>liiinbian . . 

Horn 

Eahatchee  . . 

Latirel 

Wamock 

Jamison 

Montgomery 
Weogufka--- 
Wil^r 

Enfaula 


Latitude. 


Longritnde. 


88^-84° 

o       /        // 

83    11  40.80 

17  61.40 

13  86.80 

23  50.20 

59  48.67 

82'»-88'» 

82  55  89.20 
22  45.46 
58  88.70 
88    01.77 

81 "-82® 

81    53    40.91 


860-870 

O  I  II 

86    85  00.70 

04  29.70 

21  38.60 

34  53.80 

41  51.96 

860-87® 

86    38    38.40 

17    57.29 

21    20.20 

29    88.53 

86«»-86» 
85    08    18.62 


Authority. 


C.&G. 
.-.do. 
....do. 
...do. 
....do. 

...do. 
....do. 
....do. 
...-do. 

....do. 


Reference. 


Bept.  '84. 
Do. 
Do. 

Do. 


MISSISSIPPI. 


Adams 

Alexander 

Anderson 

Australia 

Battle  Island 

Belfor 

Bennett 

Bowie  Point 

Bordeaux  Chute 

Brinkley 

Buck  Island 

Chute 

BuckE^ot 

Buzzard 

Carter 

Cemetery 

Clark 

Commerce , 

Cottonwood 

Crews 

Delta 

Dennis 

Donaldson 

Dyers 

Frederick 

Friar  Point 

Qlendale 

Grider 

GrRtlin - 

Harcklerode 

Helena  Island -• — 

Horseshoe  Lake 

Hulberton 

Hurricane  Point 

Island  64 

Island  66 

Island  69 

Jackson  Point 

JohnH 

Jones 

Lamb 

Lucker 

Masrenta 

Maione 

Miller  Point 

Montezuma 

Moon  Lake 

New  Hope 

Oasis 

O.  K 

Overflow 

Parker 

Perry 

Platon 

Polk 

Pushmataha 

Quitman 

Richardson 

Robinson  ville 

BulL  123 6 


84 


840-85° 

34 
43 
08 
04 
39 
28 
50 
50 
44 
45 
51 
52 
35 
16 
44 
32 
47 
48 
51 
07 
24 
02 
13 
02 
40 
22 
30 
54 
11 
56 
34 
52 
17 
02 
14 
10 
04 
14 
54 
10 
55 
21 
01 
08 
22 
26 
44 
08 
00 
38 
19 
06 
42 
44 
50 
09 
11 
11 
09 


15.16 
16.01 
57.54 
01.51. 
02.60 
32.01 
49.74 
45.81 
52.78 
45.18 
37.17 
11.57 
32.69 
06.23 
53.77 
36.78 
37.99 
55.18 
22.86 
08.75 
44.55 
15.36 
49.01 
55.05 
09.42 
54.28 
09.51 
59.21 
53.25 
29.35 
41.48 
41.57 
07.70 
04.31 
26.29 
58.31 
36.71 
10.52 
15.75 
05.69 
11.65 
29.59 
54.29 
43.89 
29.43 
25.63 
18.52 
40.33 
27.02 
02.19 
57.67 
35.55 
10.17 
22.15 
40.81 
19.85 
50.49 
47.29 
10.79 


000-91° 

/    // 


90 


33 
30 
53 
53 
28 
34 
20 
21 
30 
25 
18 
18 
33 
47 
29 
35 
26 
26 
21 
56 
35 
54 
51 
53 
27 
37 
34 
15 
50 
14 
32 
18 
47 
55 
51 
49 
54 
52 
17 
49 
15 
41 
56 
51 
42 

a5 

27 
50 
57 
28 
44 
55 
29 
30 
22 
55 
52 
49 
49 


57.10 
39.08 
14.45 
17.63 
59.63 
05.72 
06.11 
31.44 
12.88 
25.75 
55.16 
13.53 
13.97 
50.96 
33.76 
36.59 
03.07 
09.27 
45.26 
05.31 
11.90 
17.38 
31.98 
39.02 
33.19 
53.29 
19.11 
59.59 
64.04 
40.59 
16.20 
31.27 
02.72 
07.21 
10.74 
36.36 
14.06 
49.62 
13.95 
21.65 
13.72 
15.70 
08.87 
55.52 
40.86 
04.60 
02.10 
57.01 
15.61 
52.78 
05.46 
25.05 
33.42 
39.14 
46.48 
21.60 
03.50 
12.65 
09.90 


Miss.  R.  C 
...do-... 
...do.... 
..    do.... 

— do 

...-do-... 
...do.... 
-.--do--., 
.-.do-  — 
---do.... 
----do.— 
...do.--. 

—  -do.... 
...do.... 
....do.— 

—  .do.-.. 
....do..-. 
....do---. 
....do—. 
....do.... 
.-.do-... 
..-.do.-., 
-..do  — 
-...do.... 
-.-do.... 
....do... 
.-..do.... 
...-do.... 

—  .do.... 
....do.... 
....do.... 
....do.... 
...-do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
...-do--.. 
....do.... 
....do.... 
....do.... 
...-do—. 
..-.do-... 
....do... 
....do.... 
....do.... 
....do-... 
....do.... 
....do.... 
....do—. 


Bept.  '87. 

Do. 
Rept.  '82. 

Do. 
Rept.  '87. 
Rept.  '82. 
Rept.  '87. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '82. 
Rept.  '87. 
Rept.  '82. 
Rept.  '87. 

Do. 

Do. 
Rept.  '82. 

Do. 

Do. 

Do. 

Do. 
Rept.  '87. 
Rept.  '82. 

Do. 
Rept.  '87. 
Rept.  '82. 
Rept.  '87. 

Do. 

Do. 
Rept.  '82. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '87. 
Rept.  '82. 
Rept.  '87. 
Rept.  '82. 

Do. 

Do. 

Do. 

Do. 
Rept.  '87. 
Rept.  '82. 

Do. 
Rept.  '87. 
Rept.  '82. 

Do. 
Rept.  '87. 

Do. 

Do. 
Rept.  '82. 

Do. 

Do. 

Do. 
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GEOGRAPHIC   POSITIONS   IN  THE   UNITED   STATES,    [buix.128. 


MISSISSIPPI-Ck>ntinTied. 


Name. 


Latitude. 


BobBon 

Bozzell 

Russell 

St.  Johns 

Sand  Point 

Sandford 

Ship 

Shoo-Fly 

Star  Landing 

State  Land 

State  Levee 

State  Line 

Sunflower  Landing 

Turner 

Ude 

Wilkinson 

Williams 

TazooPass 

Smith  Point 

BeeHiye 

Brandenburg  

Hill 

Island  71 

Judge E 

North  Base 

B.Jones 

South  Base 

Antler 

Argyle 

Ashorook 

Ashland. 

Bar 

Bar  Point 

Barnes  

BeulahLake 

Buck  Ridge 

Campbell 

Carolina 

Gin,  northwest  gable.. 

Carter 

Catfish  Point 

Chaflf 

Childers 

Compton 

Ooncordia  Bayou 

Content 

Cottage 

Craig^  g^  chinm  ey 

Crow  Point 

Cypress  Tow  Head 

Deer  Point 

Delolme 

Dry  Chute 

Duncan 

Easton 

Eutaw 

Entopiot 

Ezell 

Fisher 

Floryville 

Gill 

Glenora 

Gin  chimney 

Greenville : 

Episcoi>al  church  spire 

Base,  north  end 

Base,  south  end 

Highland 

HiU 

Island  76 

Island  77 

Island  80 

Island  81 

Island  84 

Ivy  Point 

Jack 


840-850 

o       /        // 


31    15 
23 

18 
05 
49 
01 
21 
38 
54 
20 
13 
58 
10 
38 


33 


33 


00.53 
23.01 
30.71 
29.39 
52.64 
04.44 
43.15 
55.08 
14.02 
48.90 
55. 44 
50.03 
23.83 
29.74 


S2    12.74 

21  58.88 
52  30.22 
28  16.44 

84'»-85° 

34  00  16.86 

88<'-84° 

69  00.01 
04.45 
44.  a5 
36.32 
55.68 
52.48 
27.  a5 
11.37 


59 

58 
59 
57 
59 
58 
59 

88*>-84o 

59  20.92 
56.00 
45.81 
54.03 
02.17 
05.36 
23.83 
03.19 
57.49 
54.00 
37.13 
39.45 
14.45 
00.56 
43.77 

U9.  aU 

00.50 
21.37 
55.07 
06.06 
19.57 
09.61 
30.01 
00.14 
54.63 
(8.73 
05.78 
38.67 
64.64 
53.98 
32.69 
30.82 
07.77 
07.89 
53.28 
12.52 


26 

28 
27 
03 

a5 

27 
48 
39 
28 
00 
00 
28 
42 
08 
38 
16 
58 
39 
08 
22 
46 
42 
43 
35 
44 
33 
36 
38 
29 
52 
45 
51 
59 
11 
11 


24 
24 
23 

21 
08 
40 
41 
30 
29 
18 
34 
22 


40.21 
19.23 
18.19 
14.06 
11.60 
22.36 
43.10 
46.72 
50.56 
59.03 
16.25 
22.04 


Longitude. 


900-91° 

Of/' 


90  48 
36 
48 
54 
24 
56 
38 
81 
15 
44 
50 
16 
48 
33 


66.60 
65.84 
36.73 
02.82 
80.51 
56.25 
57.13 
23.40 
56.80 
28.32 
36.04 
29.40 
37.70 
50.58 


33    44.53 

44  36.95 
17  31.83 
33  18.66 

9lo_92o 

91  02  20.43 

90®-9l®, 

59  51.il 
15.48 
13.45 
55.16 
26.05 
44.91 
66.60 
01.86 


90 


91 


58 
59 
67 
68 
66 
59 
67 

91« 

01 
04 
13 
07 
08 
12 
12 
08 
04 
05 
09 
09 
07 
09 
06 
08 
06 
02 
07 
09 
08 
07 
11 
04 
10 
07 
12 
07 
00 
11 
02 
06 
01 
03 
04 
04 

08 
03 
04 
08 
07 
03 
11 
12 
12 
09 
13 
06 


-92» 

23.58 
47.15 
08.28 
13.05 
82.72 
43.41 
12.93 
40.71 
80.87 
48.00 
12.36 
05.19 
06.06 
12.12 
02.10 
33.13 
51.26 
48.89 
05.07 
26.41 
34.82 
57.18 
82.55 
56.06 
19.27 
13.14 
46.47 
57.83 
36.14 
33.80 
63.38 
66.26 
69.48 
37.70 
44.11 
07.66 

67.80 
58.77 
32.44 
23.76 
52.24 
24.90 
57.41 
17.70 
37.55 
25.70 
01.40 
64.04 


Authority. 


Mi88.E.C.— 

....do. 

...-do 

....do 

...-do 

.---do 

.-.-do 

.--do 

....do 

...-do 

-..-do 

--.do 

-.-do 

...-do 

.do ) 

C.&G.S-f 
is8.R.C..- 

do 

do 


y 


.do. 

do. 

do. 

do. 

.do 

do. 

.do. 

do. 

.do. 

-do. 
-do. 
.do. 
.do. 
-do. 
do 
.do 
do 
do. 
-do 
-do 
-do 
do 
do 
.do 
.do 
-do 
.do 
.do 
.do 
-do 
.do 
.do 
.do 
-do 
-do 
-do 
-do 
-do 
-do 
do 
-do 
-do 
-do 
-do 
-do 

.do 
-do 
-do 
.do 

do 
.do 

do 
-do 
.do 
.do 
.do 
.do 


Reference. 


Rept.  '82. 

Do. 

Do. 

Do. 
Rept.  '87. 
Rept. '82. 

Do. 
Rept.  '87. 

Do. 
Rept.  "BfL 

Do. 
Rept.  '87. 
Rept.  '82. 
Rept.  '87. 

Rept. '82. 

Do. 
Rept.  '87. 
Rept.  '82. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '87. 
Rept.  '8SL 

Do. 

Do. 

Do. 

Do. 
Rept. '87. 

Do. 
Rept.  '82. 

Do. 
Rept.  '87. 
Rept. '82. 
Rept.  '87. 
Rept.'8SL 

DO. 
Rept.  '87. 

Do. 
Rept.'82w 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '87. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '82. 

Do. 

Do. 

Do. 
Rept.  '87. 
Rept.  '88. 
Rept.  '87. 


8ASOTTT.]      GEOGRAPHIC   POSITIONS  IN   THE    UNITED   STATES. 
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MISSISSIPPI-Continaed. 


Name. 


Eentnoky  Landing 

Kershaw 

Leota 

Levee  _ 

Meadow  Point 

Holer  Bend 

Mohawk  Landing. . 

Morris 

MoesLake 

Mound  Place 

North  base 


North  Island  82 

OflEntt 

Peak 

Phillips 

Pigeon  Point 

Port  Anderson 

Prentiss 

Pride  Point 

Quarters 

Randolph 

Refuge 

Post-office  chimney. 

Oilwor  ks,  cupola 

Richardson 

Rock  Head 

Sand  Point 

Sedge 

Shady  Side 

Shelby 

House,  chimney 

Singer 

Solona 

South  Base 

South  Island  82 

Stella,  warehouse  gable. 

Stokes 

Telegraph , 

Terrene 

Torpley 

Victoria 

Walnut  Point 

Warfield 

"Waxhaw 

Wickliffe 

Widow 

Wildwood 

Williams,  chimney 

Willow  Point 

Worthington 

Balcony 

Wrights  Point,  No.  2  ... 


Base: 

Northeast  end  (delta) , 

Southwest  end  (delta) 

Big  Bayou 

Charley 

Delta: 

Ck>urt-house,  flagstaff  at  east  end 

Engine-house  cui)ola 

Port 

Hutchinson 

Island 

Kemp 

King  

King  (Mrs.),  house  cupola 

McGPee 

Myer 

New  house,  south  gable 

New  King 

Simrall - %. 

Vicksburg : 

Oathouc  church  spire 

Ck>urt-hou8e  cupola 

Methodist  chuix^  spire 

National  cemetery  flagstaff 

Trinity  church  spire ... 

Walnut,  house  chimney 

Waddel,  house,  southeast  chimney  . . 


Latitude. 


880-84° 

o        '         // 


33  39 
02 
04 
09 
44 
28 
42 
29 
29 
35 


46.90 
01.44 
27.98 
26.63 
63.78 
64.16 
61.73 
37.74 
47.97 
50.78 

24    19.23 


29 
31 
58 
28 
40 
32 
46 
49 
10 
26 
17 
17 
17 
21 
39 
27 
13 
30 
35 
17 
42 
25 
23 
27 
09 
56 
09 
54 
26 
57 
14 
20 
54 
07 
59 
45 
10 
43 
06 
05 
48 


09.51 
04.79 
47.54 
47.73 
33.15 
14.79 
37.58 
32.50 
33.09 
23.23 
31.03 
34.38 
20.80 
46.29 
38.01 
45.79 
08.19 
07.24 
47.49 
44.83 
37.47 
48.37 
18.19 
20.47 
03.04 
01.30 
51.84 
01.73 
54.68 
46.70 
06.83 
16.41 
52.72 
44.33 
37.32 
32.29 
57.25 
19.48 
24.70 
21.84 
56.28 


Longitude. 


910-92° 

Q  I  It 


91 


05 
08 
08 
05 
08 
07 
08 
08 
10 
08 


42.98 
50.00 
64.46 
11.49 
04.88 
27.44 
37.01 
20.50 
29.28 
50.88 


03  68.77 


St-* 

33" 

90° 

91^ 

32  20 

01.61 

90  54 

53.95 

19 

04.60 

56 

13.19 

16 

02.11 

56 

34.22 

13 

42.30 

58 

28.56 

19 

06.08 

56 

13. 41 

19 

34.43 

55 

30.53 

20 

26.16 

53 

05.04 

21 

09.42 

57 

40.78 

21 

07.11 

53 

41.73 

17 

25.10 

56 

01.84 

20 

35.58 

56 

37.18 

20 

37.15 

56 

36.86 

23 

08.23 

52 

57.11 

13 

44.93 

57 

10.77 

21 

13.24 

57 

38.86 

20 

38.82 

56 

46.03 

13 

00.14 

58 

36.07 

20 

54.63 

53 

54.68 

21 

05.41 

52 

45.16 

20 

52.15 

52 

46.41 

22 

25.88 

52 

06.45 

20 

49.18 

52 

49.49 

18 

01.69 

54 

33.39 

21 

01.60 

59 

19.49 

09 
11 

00 

11 
11 
11 

04 
02 
04 
08 
08 
08 
07 
06 
11 
13 
05 
09 
11 
08 
10 
07 
04 
08 
05 
02 
04 
08 
07 
02 
06 
09 
02 
10 
03 
07 
04 
06 
10 
09 
03 


37.92 
20.36 
28.14 
26.47 
42.54 
5G.37 
15.29 
45.10 
35.12 
00.57 
06.68 
06.14 
55.66 
30.37 
01.39 
14.60 
43.62 
09.88 
32.11 
07.95 
27.39 
34.70 
32.44 
11.60 
24.89 
06.02 
32.80 
21.28 
37.91 
26.67 
50.71 
33.52 
53.36 
33.42 
47.05 
22.71 
25.98 
57.40 
03.48 
15.06 
38.82 


Authority. 


Reference. 


Miss.  B.  C-. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

I  ...do 

IC.  &G.8.. 

Miss.  R.  C... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


.do 
-do 
-do 
-do 
.do 

-do 
-do 
-do 
-do 
-do 
-do 
-do 
-do 
-do 
-do 
-do 
.do 

.do 
-do 
-do 
-do 
-do 
-do 
-do 


Rept.  '82. 
Rept  '87. 

Do. 

Do. 
Rept.  '82. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '87. 
Rept.  '82. 
Rept.  '87. 

Do. 

Do. 

Do. 
Rept.  '82. 

Do. 
Rept.  '87. 
Rept.  '82. 

Do. 
Rept.  '87. 
Rept.  '82. 

Do. 

Do. 

Do. 
Rept.  '87. 
Rept.  '82. 
Rept.  '87. 
Rept.  '82. 

Do. 

Do. 
Rept.  '87. 

Do. 
Rept.  '82. 
Rept.  '87. 
Rept.  '82. 

Do. 
Rept.  '87. 
Rept.  '82. 
Rept.  '87. 

Do. 
Rept.  '82. 

Rept.  '87. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do 
Do. 
Do. 
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GEOGRAPHIC   POSITIONS   IN   THE   UNITED  STATES.    [bcluIM. 


MISSISSIPPI— Ckmtinned. 


Name. 


Warrenton 
l^azoo 


Albemarle 

Arcadia 

Benham,  soutlieast  chimney. 
Ben  Lomond,  gin  chimney  . . 

Big  Black 

Bmnswick 

Burleigh 

Cabin  Home 

Cannon  

Cordell 

Cotton  gin 

Duncan 

Dnncannon: 

Gin  chimney 

Gin  ventilator 


Latitude. 


Dnncansby 

Eaflfle 

Elder 

Farland 

Gander 

Gantt 

Grand  Gulf  Island 

Green 

Guy 

Gynn 

Hall,  store,  west  gable 

Hankinson. 

Hays 

Hughes 

IngersoU 

Levee 

Lewis 

House,  chimney,  north  end 

Mayervdle,    warehouse,    northeast 
gable. 

Mayersville 

McBumey 

Melbourne,  chinmey 

Montgomery,  house,  cupola 

Morgan 

No  Place 

North  95 

Oakland^n  chimney 

Poverty  Point 

Powell,  house,  southeast  chimney 

Pugh 

Purvis 

Richardson 

Sand  Bar 

Sand  Island 

Sarah  Island 

Sartoris 

Shiloh 

Shipland 

Shoot 

Short 

South  96 

Stock  Island 

Swamp 

Sycamore 

Tennessee 

Gin  chimney 

Thrasher 

Walton,  2 

Williams 

Do 

Willows 

Winslow 

Yucatan  Bar 


820-88° 

O           I  It 

32    U  54.78 

22  07.81 

82»-88» 

32  37  14.10 

39  66.17 

61  27.07 

47  49.62 

06  35.45 

34  31.83 
37  63.84 

35  24.87 
08  15.19 
58  28.43 
37  56.93 
51  09.11 


Allaway 

Amolia 

Ashland 

Bartlett 

Bayou  Pierre 

Block  House  Hill. 

Bluflf 

Gin 


60 
49 
57 
29 
05 
45 
07 
13 
01 
66 
11 
34 
43 
12 
42 
00 
45 
26 
68 
58 
64 


22.44 
43.49 
47.00 
66.43 
10.25 
00.11 
34.12 
02.34 
34.56 
07.07 
43.67 
11.08 
10.68 
14.84 
42.11 
30.27 
67.86 
25.23 
27.  a5 
30.98 
00.98 


Longitude. 


o 
90 


900-910 

/        // 


31 


56 
60 

01** 

91  02 
06 
07 
06 
02 
03 
04 
02 
02 
07 
02 
06 


36.80 
10.64 

-02O 
00.70 
25.81 
17.06 
35.32 
34.07 
51.66 
05.66 
18.60 
33.23 
65.05 
59.22 
19.57 


06  18. 

06  47. 

05  a5. 

06  29. 
08  21. 
06  35. 

03  36. 

00  28. 

04  69. 
04  38. 

01  31. 
04  34. 
08  49. 
01  42. 

04  19. 

05  67. 

08  55. 
01  15. 

09  13. 
09  18. 
08  30. 


74 
56 
65 
44 
17 
47 
38 
63 
75 
54 
81 
11 
89 
17 
86 
88 
76 
48 
76 
28 
48 


54 

20.22 

04 

08.63 

27 

42.24 

02 

11.12 

38 

39.97 

10 

14.72 

46 

65.01 

10 

09.12 

08 

62.55 

00 

54.77 

37 

50.46 

07 

50.15 

44 

41.02 

04 

48.80 

50 

46.72 

06 

00.44 

59 

16.82 

12 

28.67 

42 

58.34 

08 

59.76 

25 

05.92 

00 

22.92 

27 

57.47 

06 

22.04 

50 

37.09 

10 

44.-61 

36 

03.73 

03 

14.56 

28 

39.08 

04 

69.00 

58 

19.39 

11 

20.24 

48 

01.67 

08 

65.08 

41 

49.58 

05 

81.27 

44 

52.53 

07 

14.16 

38 

15.41 

08 

37.55 

46 

29.19 

10 

06.62 

43 

42.89 

04 

10.32 

49 

33.32 

07 

50.00 

04 

39.54 

04 

48.38 

04 

39.46 

06 

26.06 

37 

60.08 

06 

11.00 

38 

12.62 

06 

09.67 

02 

34.17 

05 

18.64 

13 

14.99 

01 

09.70 

10 

28.87 

00 

30.25 

58 

12.73 

06 

39.77 

32 

10.40 

05 

11.60 

47 

08.44 

09 

06.66 

03 

46.77 

07 

36.78 

81* 

-82«» 

91° 

-92» 

15 

43.24 

91  34 

18.92 

33 

33.14 

26 

41.28 

48 

25.37 

20 

49.40 

05 

82.79 

85 

33.21 

67 

64.70 

08 

66.12 

04 

46.86 

32 

54.62 

38 

43.85 

23 

11.93 

01 

46.63 

32 

50.19 

Authority. 


Miss.  B.  C... 
.....do 


-do. 
.do. 
-do. 
.do. 
-do. 
.do. 
.do 
-do. 
.do. 
do. 
.do. 
.do. 

.do. 

.do. 

.do. 

.do. 

-do. 

-do. 

-do. 

.do. 

-do 

-do. 

.do 

-do 

-do 

-do 

-do 

.do 

.do 

.do 

.do 

.do 

.do 


.do. 

.do. 

-do. 

do. 

do. 

do. 

do. 

do. 

.do. 

.do. 

do. 

.do. 

-do. 

.do. 

-do. 

-do 

-do. 

-do. 

.do 

.do 

-do 

-do 

do 

-do 

.do 

.do 

-do 

-do 

-do 

-do 

-do 

do 

-do 

-do 

.do 

.do. 

-do 

.do 

-do 

.do 

.do 

.do 


Reference. 


Rept.  *87. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 

Do. 
Da 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 

Do. 
Do. 
Da 
Da 
Da 
Do. 
Do. 
Da 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Da 
Do. 
Da 
Do. 
Da 
Do. 
Do. 
Da 
Do. 
Do. 
Da 
Do. 

Da 
Da 
Da 
Da 
Da 
Do. 
Da 
Do. 
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MISSISSIPPI— Continued. 


Name. 


Bonrbofn.. 

Brenham.. 

Bruinsbtirg 

Baena  Vista 

Bamett 

Butler  Bluff 

Carthage 

Cerro  Gordo 

Gin  stack 

Clark 

Clarksville,  chimney 

Cole  Islana 

Corena - 

Gin  stack 

Deadman  Bend,  Government  light. . . 

Deer  Park,  gin  chimney 

Duck  Bar 

Dunham  Bar 

Ellis  Cliff 

Eiysian  Fields 

Falrchild 

Faucett 

Ferguson 

Ford 

Forman 

Gaither  (or  Gkuther,2) 

Gold  Bottom 

Hari)er 

Hutchln  Landing,  Government  light 

Island 

Ivanhoe - 

Jackson 

Do 

Gin 

Eienstra 

Chimney 

Lower  store 

Upper  store 

Lemley 

Leonard 

Loch  Seven 

Gin 

Landing 

Lookout 

Do 

Minor. 

Natchez : 

Astronomical  station,  transit  of 
1878. 

Catholic  church  spire  cross 

Page 

Palmetto 

Palo  Alto  (or  Palo  Alto,  2) 

Peach  Grove 

Pomt 

Quitman 

Riverside,  chinmey 

•Rock  Hill 

Rodney 

St.  Catharine  - '. 

Sandy  Point 

Saunders 

Service.- - 

Shields 

Government  light  near 

Spithead 

Stamp 

Strotners — , 

Surgett 

Tarbert 

House 

Stable 

TaUPine 

Ville 

Walton,  gdn  chimney 

Wavehmd .*. 

Whitehall  chute 

Wilson 

Winn 

Wood  yard,  house  chimney 


Latitude. 


810-820 

o       /        // 


31 


23 
37 
56 
49 
44 
26 
81 
16 
16 
52 
06 
46 
20 
19 
16 
24 
43 
36 
24 
37 
41 
37 
19 
27 
50 
33 
54 
23 
24 
09 
28 
16 
15 
16 
13 
13 
13 
13 
30 
23 
10 
10 
10 
33 
33 
31 


33 
25 
21 
34 
U 
16 
40 
03 
02 
51 
26 
53 
58 
47 
25 
25 
49 
06 
18 
24 
00 
01 
00 
26 
18 
20 
58 
59 
43 
17 
16 


20.03 
14.83 
54.05 
04.48 
54.48 
20.27 
69.57 
47.23 
39.05 
35.12 
46.04 
18.22 
16.81 
58.96 
14.82 
29.28 
02.42 
06.13 
19.86 
21.58 
39.86 
40.79 
20.55 
30.24 
08.46 
01.10 
34.07 
24.82 
22.32 
21.98 
31.22 
02.50 
58.65 
04.98 
31.23 
39.34 
17.58 
33.71 
00.35 
09.30 
15.20 
27.06 
07.  ?2 
12.15 
12.15 
01.78 


33    27.16 


28.70 
40.84 
00.15 
46.02 
35.34 
09.55 
37.87 
18.97 
09.86 
14.86 
13.22 
44.86 
40.26 
06.89 
12.65 
19.17 
23.56 
49.74 
42.59 
20.02 
21.36 
14.69 
57.96 
07.65 
01.73 
23.07 
02.29 
56.94 
34.95 
25.64 
21.25 


Longitude. 


910-92° 

O  I  II 


91 


28 
25 
10 
19 
21 
26 
27 
82 
82 
13 
33 
21 
31 
31 
31 
33 
23 
26 
26 
24 
23 
27 
30 
30 
13 
26 
12 
29 
27 
36 
30 
35 
36 
36 
36 
36 
36 
36 
29 
31 
36 
36 
36 
26 
25 
29 


24 
28 
32 
25 
35 
36 
22 
30 
33 
12 
29 
13 
08 
21 
29 
30 
18 
36 
30 
28 
35 
35 
35 
26 
30 
32 
09 
07 
22 
30 
34 


48.51 
19.38 
24.75 
38.29 
30.97 
42.88 
29.54 
61.36 
54.34 
34.49 
12.48 
59.24 
18.57 
00.40 
42.30 
02.67 
24.65 
26.96 
58.17 
22.72 
14.21 
09.59 
59.18 
16.29 
48.62 
47.59 
34.26 
65.30 
09.76 
52.88 
11.91 
31.66 
17  69 
12.52 
23.92 
23.84 
14.82 
23.59 
38.55 
44.53 
45.61 
29.83 
49.78 
41.28 
10.76 
02.11 


24    05.20 


06.75 
47.63 
00.02 
09.80 
49.78 
25.05 
56.52 
46.10 
20.32 
26.35 
49.03 
43.19 
23.30 
59.94 
47.96 
10.12 
01.30 
00.20 
54.58 
48.14 
59.96 
20.65 
29.52 
05.19 
53.00 
13.48 
43.67 
22.34 
58.45 
59.52 
30.09 


Authority. 


Miss.  B.C.. .. 

....do 

....do 

...-do 

..-.do 

...-do 

...-do 

...-do 

-...do 

.---do 

...-do 

-.-.do 

....do 

-.--do 

...do 

...do 

...do 

-..-do 

...-do -..-... 

-...do 

...do 

...-do 

....do 

....do 

....do 

....do 

....do 

....do 

...do 

....do 

....do 

....do 

...-do 

...-do 

..--do 

---.do 

....do 

...do 

-...do 

...-do 

....do      

...-do 

..--do 

..-.do 

-.--do 

-...do 

....do 

....do 

.-..do 

....do 

...-do 

....do 

...-do 

....do 

....do 

....do 

....do 

....do 

.-.do 

....do 

...-do 

-...do 

...-do 

..-.do 

...-do 

....do 

...-do 

....do 

...-do 

...-do 

...-do 

...-do 

...-do 

...-do 

....do 

....do 

...-do 

.-..do 


Reference. 


Rept.  '87. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do.  . 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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Name. 

Laidtnda. 

LcDgltlldll. 

Autkorttr- 

a)  11.06 

sss 

11  30.  as 

!9°-SS° 

M'-ei° 

90    57    57.10 
57    4T.ta 

i  fi 

57    3" '20 
SH    09.23 
91  "-Bi" 

HI  OB  ao.3B 
13  aa.a 

ill 
Sli 

re  13.91 

Q'l    10.95 

06  35;  oil 

07  32,(17 

05  23.12 

06  14.  £3 

01  25.  ,13 

07  01.71 
07   GT.IH 

III 
ill 

00  14:06 

ill 

ill 

re  17!  37 

06  £e.£a 

1  !i 

02  oLaa 

10   £8,85 

07  lO^SO 

III 
ill 

ca   44.83 

in  no.  16 

02    IB.  00 

07  £8.69 
U    £4.88 

SS:i 

01  42.TT 
06   10.40 

ill 

08  00.48 
01    14.63 
OB    64.13 

do- 

ilii: 

!"!;do:"!:!:: 
:::::£;:::::;: 

V.V.AaV.V.V.V. 
do 

1:1 

-.— do 

--3:---- 

B^tJ,. 

48  36 

is 

;»  41 

£7    UO 

11 

01    4; 

ii 

£8  5: 

is 

49  51 

67  a 

ii 
li 

10   K 

26    W 

61    fl! 

|i 

Ii 

ii 
ii 

55    K 
40   31 

32 

46 

13 
66 
{* 

SO 

Ml 
06 
86 
91 

BO 
T3 

i 

U£ 
61 

55 

27 
07 

ua 

96 

1 

43 

86 
M 

Be 

03 

sa 

1 

80 

i 

03 
91 

UO 
B7 

65 

^-  -  - •- 

S? 

go- 

Do. 

go- 

Qoodrich,  Odd  PellowB'  hall,  north 
gable. 

Do. 

Graves,  hooBe,  canter 

^'^i^Si^i:::---:::-- 

Do. 

LftkeProTideoce: 

S 
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N^B. 

Lfttltade, 

Anthority, 

III 

ili 

50    43,84 

15  S4:ie 

45    33,41 

"  1 11 
111 
III 

ill 

38  17.  US 
28    43,86 

ISS 

60   38.38 

39  46. 7S 

III 
III 

ill 

16  IB.  66 
IB    29.20 
49    17.17 

ill 

53   3l!38 

02  63.86 

03  38.11 
03    13-73 

III 

18    4e!54 
18    28.03 

ill 

OB    66!gB 

III 

ill 

Bl    06    Ol.Si 

SS:& 

03    16.04 

08    63.73 

ill 

.!  ¥ 
"III 

Sli 

36    58.09 

38    67,  »B 
38    13.69 

11 
11 

30  68! n 

ill 
III 

27  mas 

ill 
iSi 

14   23,01 
34    44.81 

36    17.03 

34    3H.13 

31  43.37 

IS 

31  43.31 

32  2B.78 

ill 

ill 

ill 

eI::;;::; 

;:;::dS::::::;; 

III;;: 

V.'.V.^'".'.'.'". 

ElEE 

eIe;:;; 

do 

do 

do 

:;;^|EE 
eI;;e;; 

:::;I;;;e;: 

Be^ST. 

ssr""-:::^;;;;;:;;;;;;:;:::: 

WilBone  Point 

Da 

wj-iysho^re^iibte ...:;:-:..;.- 

Do, 

gS: 

IBalow)  eovermnent  Ugbt 

ConH^ 

Do. 

fa^te,'*rh.-:::::::-.:::; 

S- 

&":::::-=::::::::;;:::::: 

Jo. 

FoirviewLHudiiig,  tinr  front  of  uev 

"X^h^^eJf^^tronondcal  «ta- 

Do. 

;a3Miii--oiiiSi™-%ii::: 

dS: 

go- 
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LOUISIANA— Continued. 


Name. 


Tower 

Tregar  

Union  Point 

Gin 

Up-river,  dovecot 

Vanclnse 

Vidalia: 

West  end  base 

Do 

East  end  base 

Wamicott 

(Near)  gin  chimney 

Waterloo,  2 

Waterproof 

Watson 

Whitehall 

Wilds 

Anderson 

Sagarhouse  chimney 

Ashland,  sugarhouse  chimney 

Bowden 

Sugarhouse  chimney 

Brand,  sugarhouse  chimney 

Brul6,  sugarhouse  chinmey 

Bumside 

Clark  pump  chimney 

Cofield,  sugarhouse  chimney 

Colomb,  bagasse  burner 

Conway,  sugarhouse  chimney 

Donaldson,  sugarhouse  chimney 

Donaldsonville : 

Baptist  church 

Methodist  church 

Cross  on  convent 

Cupola  of  Lemann^s  block 

Catholic  church,  east  tower 

Base,  north  end 

Base,  south  end 

Dugas,  sugarhouse,  east  chimney 

Gamier,  beigasse  burner 

Hampton 

Hermitage,  sugarhouse  chimney 

Houmas,  sugarhouse  chimney 

Ice  factory,  chimney 

Lauderdal,  sugarhouse  chimney 

Leblanc : 

Bagasse  burner 

Sugarhouse,  south  chimney 

Lemann 

Sugarhouse  chimney 

Minlor,  sugarhouse  chimney 

Nelmo 

New  Hope,  sugarhouse  chimney 

Orange  Grove,  sugarhouse  chimney 

BapidjEtn,  sugarhouse  chimney 

Riverton 

Sugarhouse  chimney 

St.  Ann's  chapel 

St.  Mary's,  church  cross 

St.  Victoria,  bagasse  burner 

Salsbury ,  sugarhouse  chimney 

Scaidon,  sugarhouse  chimney 

Stella,  sugarhouse  chimney 

Tureaud 

Texas 

Trist,  sugarhouse  chimney 

Union,  sugarhouse  chimney 

Wallace,  sugarhouse  chimney 

Whitehall,  sugarhouse  chimney 

Winchester,  sugarhouse  chimney — 

Acklin 

Adelard  Landry,  sugarhouse  chim 

ney. 
Alexander  Creek 

Do 

Allsworth 

Anchorage 

Sugarhouse  chimney 


Tiatitude. 

Longitude. 

Authority. 

Beferenoe. 

810-820 

91<5-92'3 

o       /        // 

O          /            /' 

31    13    04.87 

91    37    35.91 

Miss.B.C.... 

Bept.  '87. 

00    16.26 

37   82.29 

do 

Do. 

13    33.23 

37   07.33 

do 

Da 

12   51.92 

37   48.16 

do 

Da 

28    47.87 

80    57.94 

do 

Do. 

38    43.86 

23    65.90 

do 

Da 

36    04.48 

26    24.01 

do 

Da 

35   01.02 

26    24.01 

do -, 

Do. 

33    42.59 

25    18.00 

do 

Do. 

27    15.80 

31    15.26 

do 

Do. 

27    09.40 

31    40.96 

do 

Do. 

36    19.80 

28    41.39 

do 

Do. 

48    05.39 

22    56.59 

do 

Do. 

55    42.60 

11    58.96 

do 

Da 

82    23.44 

28    81.19 

do 

Da 

16    30.13 

35   07.85 

do 

Da 

80o-«lo 

»0<»-91° 

30    04    09.38 

90    54    48.47 

do 

Do 

03    31.15 

65   04.63 

do 

Do 

10    59.90 

59    14.96 

do 

Da 

09    39.47 

59    40.71 

do 

Da 

09    36.64 

59    01.07 

do 

Da 

06    00.47 

64    05.02 

do 

Da 

08    31.54 

63    15.42 

do 

Da 

09    52.19 

55    55.82 

do 

Da 

08    12.41 

56   25.68 

do 

Do. 

07    53.23 

55    68.42 

do 

Do. 

04    30.60 

50    46.33 

do 

Do. 

09    10.86 

64    41.79 

do 

Do. 

09    03.97 

65    58.42 

do 

Do. 

06    11.54 

69    18.79 

do 

Do. 

06    15.28 

59    25.48 

do 

Do. 

06    14.36 

59    05.47 

do 

Da 

06    25.81 

69    13.37 

-.-.do 

Da 

06    18.05 

68    58.25 

do 

Do. 

06    11.22 

67    54.89 

do 

Da 

04    23.90 

58    10.57 

do 

Da 

05    55.55 

68    11.01 

do 

Do. 

03    23.15 

52   32.56 

do 

Da 

05    12.13 

53    07.46 

— ,do 

Do. 

06    59.43 

67    48.23 

.....do 

Da 

07    27.27 

54    26.23 

do 

Do. 

06    16.71 

68    30.70 

-...do 

Do. 

04    28.03 

65    10.87 

do 

Da 

04    59.64 

65    41.57 

do 

Do. 

07    46.75 

59    34.41 

do 

Da 

06    30.61 

65    39.23 

do 

Do. 

05    49.57 

69    01.67 

do 

Do. 

04    47.63 

52    02.99 

do 

Do. 

57    51.60 

15    26.67 

do 

Do. 

O:}    24.54 

53    01.37 

do 

Da 

08    50.20 

63    61.00 

do 

Do. 

04    38.26 

52    24.02 

do 

Do. 

08    37.55 

57    21.76 

do 

Da 

08    57.16 

'56    51.38 

do 

Do. 

09    06.78 

69    42.17 

do 

Do. 

05    17.96 

54    17.33 

do 

Do. 

03    15.69 

54    17.09 

do 

Do. 

05    19.42 

65   20.60 

do 

Do. 

06    12.30 

54   09.49 

do 

Do. 

05    37.09 

67    29.10 

do 

Do. 

07    35.43 

54    10.85 

do 

Do. 

10    26.44 

58    16.78 

do 

Do. 

04    30.21 

53    01.66 

do 

Do. 

06    40.08 

64    14.94 

do 

Do. 

05    39.89 

67   68.33 

do 

Do. 

04    42.21 

63   37.38 

do 

Do. 

03    03.34 

54   61.18 

do 

Do. 

80°-«l» 

91»-92«» 

80   66    05.52 

91    38    10.81 

do 

Do. 

10    02.25 

00   48.96 

do 

Do. 

45    28.23 

22   22.78 

do 

Do. 

45    34.69 

22    19.99 

do 

Do. 

31    27.03 

11    53.21 

do 

Do. 

28    56.63 

12    01.00 

do 

Do. 

29    00.32 

12    19.57 

do 

Da 
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LOUISIANA— Ck>Qtinned. 


Name. 


a.  sng^rhonse : 

Ltnclunmey 

rth  chimney 

bon 

d,  flagstaff 

Jia.>. 

nurhonse  chimney 

.,  sagarhouse  chimney. 

He,  sagarhouse  chinmey 

7 

r*s  chimney 

Rouge 

:Tac£s,  fia^taff 

/ronomical   and    longitudinal 

bation. 

rracks,  astronomical  azimuth 

bation. 

thodist  church  spire 

rth  end  base 

ithend  base 

kte  i)enitentiary,  round  brick 

himney. 

kte  House,  northwest  tower... 

kte  University,  pole  on  cupola. 

•e 

Sara: 

thodist  church 

loolhouse 

ue 

1  chimney 

lored  church  belfry 

zarhouse,  west  chimney 

Tale,  BUgarhouse  chimney 

>rove 

a;arhouse  chimney 

>re,  east  gable 

nt 

at,  sugarhouso  chimney 

•on 

▼e 

I 

Landing  church 

oir 

a 

XL 

zarhouse  chimney 

use 

garhouse  chimney 

on 

ibie""r""rri""iJ^-""-i"" 

Lde,  bacasse  burner 

sawmill  chimney 

and 

3,  sn^arhouse  chimney 

3erlam 

!ir,  sngarhouse  chimney 

orth 

garhouse  chimney 

lam 

h,  near  Evergreen 

re 

ible  lightning  rod 

me 

garhouse  chinmey 

Do 

sngarhouae  chimney 

> 

nt„„ 


Latitude. 

Longitude. 

Authority. 

Reference 

80O-81O 

910-92° 

O          1            II 

O          1            II 

80    17    26.38 

91    10    08.83 

Miss.R.C--- 

Rept.  '87. 

67    31.14 

39    01.92 

do 

Do. 

13    16.99 

05    08.88 

do 

Do. 

13    17.46 

05    04.02 

do 

Do. 

23    47.41 

12    49.12 

do 

Do. 

10    23.72 

00    07.84 

.....do 

Do. 

20    09.88 

09    36.29 

:..-do 

Do. 

19    67.08 

09    30.35 

do 

Do. 

05    44.77 

03    27.88 

do 

Do. 

29    48.08 

15    36.60 

do 

Do. 

14    32.32 

06    22.29 

do 

Do. 

19    22.87 

U    09.83 

do 

Do. 

80    64.46 

16    25.69 

do 

Do. 

36    01.63 

19    10.26 

do 

Do. 

47    39.47 

31    31.60 

do 

Do. 

26    19.00 

11    26.42 

do 

Do. 

27    23.45 

11    17.33 

do 

Do. 

27    18.02 

11    17.86 

do 

Do. 

27    28.35 

11    24.43 

do 

Do. 

27    05.76 

11    11.66 

do 

Do. 

25    59.92 

11    24.72 

do 

Do! 

25    00.43 

11    42.16 

do 

27    04.21 

10    65.69 

do 

Do. 

26    51.66 

11    20.29 

do 

Do. 

26    28.70 

11    07.86 

do 

Do. 

17    06.00 

12    00.05 

do 

Do. 

28    28.01 

11    31.79 

do 

Do. 

46    08.34 

23    40.59 

do 

Do. 

46    04.52 

23    28.22 

do 

Do. 

46    58.17 

23   35.43 

do 

Do. 

45    59.68 

23    23.57 

do 

Do. 

44    30.99 

22    13.59 

do 

Do. 

30    33.81 

12    07.55 

do 

Do. 

30    29.34 

12    25.29 

do 

Do. 

30    15.85 

14    67.85 

do 

Do. 

30    15.11 

14    60.12 

do 

Do. 

11    22.14 

07    11.89 

do 

Do. 

11    06.52 

06    65.69 

do 

Do. 

11    21.67 

07    11.85 

do 

Do. 

30    40.21 

14    02.46 

do 

Do. 

29    59.54 

14    10.47 

do 

Do. 

19    26.44 

09    37.69 

do 

Do. 

43    44.63 

33    42.09 

do 

Do. 

39    50.81 

19    08.36 

do 

Do. 

44    32.88 

27    12.90 

do 

Do. 

23    09.92 

14    09.27 

do 

Do. 

47    15.11 

32    24.97 

do 

Do. 

46    42.34 

35    31.13 

do 

Do. 

25    19.51 

12    39.53 

do 

Do. 

25    28.09 

12    49.23 

do 

Do. 

45    06.40 

23    68.07 

do 

Do. 

46    01.68 

23    42.73 

do 

Do. 

44    62.52 

13    52.06 

do 

Do. 

50    59.61 

31    07.40 

do 

Do. 

36    26.05 

18    08.19 

do 

Do. 

36    36.95 

17    49.82 

do 

Do. 

08    34.94 

02    02.71 

do 

Do. 

07    39.98 

01    31.59 

do 

Do. 

44    26.68 

33    57.44 

do 

Do. 

11    29.94 

06    19.47 

do 

Do. 

28    36.84 

12    39.84 

do 

Do. 

32    09.03 

17    30.01 

do 

Do. 

11    24.09 

03    37.71 

do 

Do. 

20    41.01 

09    02.23 

do 

Do. 

20    53.66 

08    86.12 

do 

Do. 

56    19.37 

36    09.66 

do 

Do. 

31    20.66 

17    28.83 

do 

Do. 

16    29.16 

11    64.46 

do 

Do. 

23    46.79 

13    36.63 

do 

Do. 

23    49.57 

13    52.83 

do 

Do. 

11    58.70 

04    12.19 

do 

Do. 

43    47.36 

27    36.87 

do 

Do. 

11    60.01 

04    33.92 

do 

Do. 

33    14.51 

17    28.76 

do 

Do. 

33    57.99 

15    42.41 

do 

Do. 

16    59.78 

00    47.90 

do 

Do. 
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Name. 


Coalyard 

Honse 

ColweU 

Sngarhonse  cfaixnney 

Gomo 

CSonrad 

CJottagre 

Sugarhouse  chimney 

Cotton 

Ooulon 

Crescent 

Sngarhouse  chimney 

Cuba,  sngarhouse  chimney 

CutOflf 

Dei)ot,  astronomical  station 

Deserted  Cabin 

Devall 

Dichary 

Sngarhouse  chimney 

Douglas 

Doyle's  chimney 

Duncan 

Dupuy 

Eastman 

Elevator 

Evan  Hall 

Sawmill  chimney 

Sngarhouse  chinmey 

Evergreen 

Fancy  Point 

Fairot 

Ferry 

Fisher 

Fischer^s  Landing 

Forlorn  Hope,  sngarhouse  chimney . . 

Fort 

Frances  Gomez,  sngarhouse  chimney . 
Gay. 


Latitude. 


Longitude. 


Authority. 


30 


Gay's  house,  lightning  rod 

G«m,  sngarhouse  chimney 

Glennon 

Sngarhouse  chimney 

Golden  Bidge 

Gravel 

Greenfield,  sngarhouse  chimney. 
Hard  Times 


Sngarhouse  chinmey. 

mi 


Hereford,  sngarhouse  chinmey. 

Hicky .•-.. 

Hill 


Hog  Point 

Hog  Point  Landing 

Hollywood,  bagasse  chimney 

Home  Place,  sngarhouse  chunney 

Hopkins 

Homer 

Indian  Camp,  sngarhouse  chimney 

Iron  chimney 

Keller 

Kelson 

Sngarhouse  chimney 

Kingsbury 

Store 

Knox 

Labry 

Last 

Leblanc 

Lebret 

Leonard 

Leperre,  sngarhouse  chimney 

Letherman 

Levert 

Lieux  sawmill 

Light-house : 

f  Near  Chatworth) 

(Near  Hicky.removed  April,  1880) . 

(Near  "Woodland) - 

Limerick 

Sngarhouse,  north  chinmey 


Lobde 


Suga ■'house,  south  chimney. 


r 


80O 

81 
65 
80 
80 
54 
18 
21 
21 
49 
44 
05 
04 
11 
55 
45 
52 
32 
08 
08 
51 
45 
22 
14 
58 
40 
07 
07 
07 
16 
40 
29 
27 
44 
47 
17 
44 
05 
16 
26 
08 

a5 

34 
15 
35 
16 
31 
13 
34 
20 
28 
55 
55 
21 
09 
43 
31 
11 
16 
47 
36 
37 
57 
57 
29 
42 
34 
07 
42 
45 
20 
54 
15 
41 

20 
20 
18 
26 
26 
26 
34 


81° 

05.84 
00.87 
83.06 
24.88 
80.03 
47.15 
16.31 
26.96 
07.71 
61.94 
17.78 
39.01 
04.48 
32.44 
52.73 
40.63 
52.58 
23.93 
21.56 
19.84 
21.07 
07.16 
42.93 
28.86 
19.62 
31.81 
18.64 
02.28 
28.82 
33.13 
56.62 
10. 10 
37.29 
18.95 
24.21 
46.30 
33.27 
41.86 
57.53 
42.08 
16.58 
52.92 
54.89 
30.46 
01.09 
13.33 
15.64 
16.74 
45.69 
26.16 
36.15 
50.73 
15.40 
26.63 
50.92 
23.  &5 
52.54 
04.30 
52.99 
45.92 
24.48 
27.87 
24.57 
17.00 
43.71 
42.00 
15.14 
50.09 
12.47 
28.83 
35.69 
52.79 
31.87 

24.40 
56.19 
26.28 
09.88 
07.17 
06.64 
35.90 


9lo-9«3 


91 


14 
84 
16 
16 
81 
11 
13 
18 
81 
25 
00 
01 
02 
37 
23 
31 
15 
00 
00 
31 
22 
13 
06 
38 
17 
02 
02 
02 
11 
19 
13 
12 
31 
34 
09 
21 
01 
12 
12 
00 
18 
19 
07 
18 
10 
12 
05 
18 
14 
12 
38 
39 
10 
00 
30 
13 
07 
10 
31 
18 
18 
89 
89 
11 
21 
16 
00 
20 
34 
13 
33 

or 

21 

08 
14 
13 
12 
12 
12 
17 


u 

00.48 
01.68 
28.16 
17.06 
6ai7 
14.88 
24.28 
87.98 
61.78 
04.25 
20.80 
17.43 
06.85 
10.20 
18.46 
14.78 
63.62 
31.02 
11.87 
42.77 
12.68 
55.90 
42.57 
37r93 
21.84 
36.88 
08.51 
52.87 
56.98 
53.06 
16.67 
01.52 
39.82 
54.17 
25.67 
44.36 
31.75 
44.49 
05.83 
02.69 
48.99 
06.32 
40.50 
06.96 
15.40 
32.88 
13.91 
27.54 
33.64 
00.77 
42.01 
00.81 
38.58 
42.41 
04.68 
21.13 
29.41 
40.64 
21.61 
44.58 
63.07 
45.24 
46.00 
35.75 
14.68 
00.57 
14.10 
43.24 
65.46 
11.89 
05.17 
23.58 
05.07 

36.96 
a5.79 
55.02 
12.40 
21.85 
21.91 
62.48 


Mi8S.B.C 

do..- 

do.... 

do.... 

do.... 

do.... 

do.... 

.....do.... 

do.... 

.....do-... 
.....do.... 

do.... 

do..-. 

.....do.... 

do-... 

.....do.... 
....do.... 

do.... 

do.... 

do.... 

.....do.... 
.....do.... 
.....do.... 

do.... 

....do.... 

.....do.... 

....do.... 

....  do.... 

.....do.... 

do.... 

do.... 

...-do.... 

do.... 

.....do.... 

do.... 

do.... 

.....do.... 
...do.... 
...do.... 
.....do.... 
..--do.... 
....do.... 

do.... 

do.... 

—  ..do.... 
..--do.... 
.....do.... 

do.... 

do.... 

-.-do.... 
....do.... 

do.... 

...do.... 
....do.... 
.....do.... 

do.... 

-...do.... 
.....do.... 
....do.... 
...do.... 
.....do.... 
....do.... 
....do.... 
...do..-. 
..-.do.... 
....do.... 
...-do.... 
...-do.... 
....do.... 
....do.... 
...-do.... 
...-do.... 
...-do.... 


.do 
.do 
.do 
.do 
.do 
.do 
.do 


BeforsDoo. 


Bept.  W. 
Do. 
Do. 
Da 
Da 
Do. 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Do. 
Da 
Da 
Da 
Da 
Da 
Da 
Do. 
Da 
Da 
Da 
Da 
Da 
Da 
Da 
Do. 
Da 
Da 
Da 
Do. 
Da 
Da 
Do. 
Da 
Da 
Do. 
Da 
Da 
Da 
Da 
Do. 
Da 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
DO. 
Do. 
Da 
Do. 
Do. 
Da 
Do. 
Do. 

Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
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LOOiSlASA-OoatiatMa. 


Name. 

Latitude. 

LDDgitnde.       Ad 

ferity. 

Refere.™. 

so°-ai'> 

30   88    57.43 

44    loios 

44.23 

il 
11 

0    E3.42 

:  D   88.83 

1 

1 
11 

11 

48^63 

ill 

17    3l!97 

ill 

15   22.  SG 

ill 

ill 
&s 

35   24.70 
35   24.28 

ill 

ill 

13    10.88 
13    32.40 

Blo-M^ 

91    18    23.S3      HIu 

11    36.80     

36    48,40     

i  1  -^ 
ill:;;;; 

38    31.88     

Ill;;;;; 

11    35.48     

i  11  :^^^^ 

i  il ;;;;: 

17    46.88     

I  11  ^^^:: 

1 11 :;;;: 

30    38.08     

1  il ;;;;; 

K    35.80     ... 

5  if!  

38    2»,B7     .._.: 

06  36:oa  ;:::: 

08    03.4a     ...._ 

He 

14  02.85     ... 

15  as  ::::: 

1 11 ;;;;; 

06   SI.  73     

II  23.43     

13    63.00 

13    24-08     

1  If ;:;:: 
III 

ill " 

27  in.m    ..." 

04    35.73     ___  . 
04    28.01     

83    44i28     v..'.'. 

a.c.... 

::::::::: 

o;;::::" 

o:::::::: 
I:...:.:: 

Ee^«. 

ttams  huofie  lightning  rod- 

Do. 

n? 

R^ 

^Tt^'l^.f^.^^.f^.:-: 

Ty  Oroire.BnBftrLouaeKliiinney 

s- 

dS* 

dkorj,  BUftarhonso  chimney. . . 

IS 

nndred  MU^.Bnearhmisechiui- 

Do. 

^i^^l 

& 

SSr^:::;:;:::  ::::;::::::: 

ft"""— .■*.'■».«■.::::::: 

gSSS^STdSnmey 

dS: 

GEoaKAPHIC  POSITIONS   IN  THE  UNITED  STATES,    [ww-m 

LOUISIANA— Continned. 


»«... 

Latitude. 

Longitude. 

AoOwrltr- 

Baferrauiii. 

"  1  11 

ill 

08    58.31 
06    M.SO 
SO   30.97 

ill 

ill 
ill 

ijli 

11    8S,B6 
39    66.26 

ill 
III 

III 

30  5a!i8 

iil 

so  ssiffl 

58    27.69 

ill 
ill 

SS    67:  U 

53    27.18 

ill 

41    50.56 

III 
III 
lili 

e9=-80° 

111 

910-M" 

ill 

00  se.Bi 

ill 

08   E4.39 
OS   03.16 

III 

11 

17    SS.S8 

ill 

16   S0.4S 
08    01.90 

III 

ill 

32    SS,84 

14  6fl.es 

III 

ill 

ill 
ill 

u  os.tr7 
31  i3.sa 

20    57:75 

Hi 

ill 

16    30.43 

15  02.96 

ill 

28    47!  £0 

01  17,88 
90°-»l° 

90    81    11.30 

SK 

S4    11.10 
31    33.10 

iJ?:S 

Mlf»,E.C.... 

::;::SS:::::::: 

..__.do 

:::::dD :":":: 
::::|:::::;:: 

:;:::do""'.:ii 

::;;;l;;;;;::; 

do 

!!"!do"""" 

;;;;!;;;;;;;; 

......do 

ill 

il^:::::: 
ill 

do 

;::::3;:::::::: 

c.&a,8 

:::::3S:::::::: 

Bep^W. 

g.aLa.^!S^-i.-<^-^iei-:-. 

Do, 

St.  Prutdaville: 

go- 

SS 

gtttr.HngarHouaechiiiiiiHy 

go- 

Do- 

. 
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TEXAS. 


Name. 

Latitade. 

Longitude. 

Authority. 

Reference. 

- 

880-84° 

o       /         // 

33    09    81.57 

00  56.10 

8»8-84« 

33    08    59.68 

820-880 

32    40    47.93 
51    44.85 

47  19.39 

82«»-88<» 

32    55    12.22 

07  32.51 

15  11.92 
39    48.57 
29    00.39 
36    82.61 
22    38.19 

09  36.80 
53    44.06 
06    04.50 

10  16.44 

48  18.01 

19  00.35 

08  43.68 

01  16.18 

58  60.54 

09  10.70 

20  07.12 
43    17.38 
41    45.62 
48    06.84 
56    44.38 

09  58.97 

26  17.43 

82<»-88<» 

32    67    16.29 
55    36.49 
64    29.77 

48  08.95 

22  04.81 

23  31.45 

39  12.25 

43  47.07 

35  06.69 
19    19.02 

41  61.43 
17    40.67 

49  24.60 

02  41.87 

27  09.30 

17  09.66 

18  32.64 

12  68.07 

40  59.96 

82--880 

32    26    51.39 
45    29.64 

19  07.47 

36  00.71 

13  41.10 

10  21.65 
39    17.06 
61    20.75 

28  42.69 

59  33.38 
12    01.65 

44  20.15 

16  26.24 

60  61.24 
47    28.06 

42  16.90 
42    44.26 
01    23.63 
68    20.32 
27    43.99 

820-880 

32    43    49.63 
00    40.36 
19    55.04 

990-1090 

0     /        // 

99    43    54.96 
59    34.60 

lOOo-lOlo 

100   26    11.37 

960-970 

96  54    66.48 
46    23.42 

39  49.01 

97«'-98«' 

97  16    38.17 

46  44.20 
16    57.74 
43    43.31 
24    27.06 

12  07.25 

47  59.00 
69    24.87 
06    34.46 

40  45.05 
14    28.25 

63  38.28 
32    62.02 

20  01.82 
42    49.30 
42    36.74 

51  08.25 
36    41.29 
or    59.43 

16  30.30 
38    32.84 

64  39.80 
05    68.61 
01    24.99 

98o-99«' 

98  61    18.72 

18  02.09 
30    09.01 
49    51.89 
56    19.87 
58    55.66 

41  26.88 

17  62.54 
56    05.25 
22    38.76 
27    26.52 
29    27.79 

19  08.23 
54    63.40 
11    22.81 
49    47.97 

13  19.65 

21  36.91 
36    53.02 

99O-100* 

99  44    39.80 
53    43.33 

52  08.98 
29    11.90 

09  10.76 
49    45.86 

11  56.21 
05    39.68 

18  60.74 

10  19.31 
66    43.69 
18    48.62 
40    48.20 

24  09.62 

12  14.84 
62    40.50 

25  11.16 
46    64.52 
34    21.57 
01    26.22 

100*>-10lo 

100    06    19.79 
27    34.69 
16    37.60 

G.S 

Bull.  122. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Do. 

Do. 

i_ .._ 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

>©ak       , 

Do. 

ie 

Do. 

he... : 

Do. 

Do. 

Do. 

3d 

Do. 

8 

Do. 

a _ 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

c_ _ 

Do. 

Do. 

n  _.  . _ 

Do. 

Do. 

Do. 

ick - 

Do. 

Do. 

Do. 

ipidcre  - 

Do. 

Do. 

>onoinical  Dier . 

Do. 

id. 

Do. 

Do. 

"WoTHltftlTI       -  - 

Do. 

Do. 

Do. 

I. 

Do. 

Do. 

Do. 

iy_ 

Do. 

bL 

Do. 

Do. 

Do. 

ill 

Do. 

Do. 

Do. 

Do. 

Do. 

rood.. 

Do. 

Do. 

3e 

Do. 

Do. 

r"-"""" - 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

»p. 

ila    - - - 

Do. 

Do. 

Do. 

Do. 

Do. 
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TEXAS— Continued. 


Name. 


Fence 

FUnt 

Goat 

Rnsticue 

Sweetwater 

Sykes 

Wasp 

Jacksonville : 

Astronomical  station 

Methodist  spire 

Presbyterian  spire 

Adams 

Doty 

Frazier 

Ghent 

Kellmn 

Eendrick 

Lynch 

Mount  Taylor 

Nick - 

Simpson 

West 

Wind  Mill 

Station  D 

Thompson 

Waters  Mountain 

Ballinger 

Bones 

Bradley 

Live  Oak 

Maddox 

MoUoy 

Mustang 

Plateau 

Bough 

Aflhurst 

Bolt 

Cedar  

Concho 

Dove 

Dry 

Edith 

Flower 

Punk 

Gunny 

Hayrick 

Keith 

Lake 

Lipan 

Ix^z 

Napp 

BoDertLee 

San  Angelo 

Water  valley 

Diablo ..-..-..: 

ElCapitan 

Arisx)e 1 

Cerro  Alto 

East  base 

Mesa 

Quitman 

Salt 

Sierra  Blanca 

Astronomical  pier 

Taflf. 

West  base 

Yucca 

El  Paso,    Fort   Bliss,  astronomical 

monument. 
Graveyard  Hill 


Latitude. 


Longitude. 


O  I  II 

32 


31 


31 


31 


31 


31 


26 
07 
00 
12 
28 
17 
34 


40.88 
48.41 
56.09 
39.04 
31.23 
29.43 
11.27 


81 "-820 

57  49.70 
57  37.91 
57    40.47 

81  "-820 

53  31.39 
23.59 
31.22 
18.01 
46.07 
37.62 
29.66 
54.52 
19.10 
06.95 
22.07 
0L94 


56 
59 
19 
48 
29 
12 
04 
43 
36 
48 
26 

81«'-82«' 

04  09.80 
55  13.70 

05  31.20 

81*'-82*> 

44  24.92 
31.31 
43.66 
15.82 
19.66 
20.35 
34.52 
41.66 
20.70 


00 
48 
17 
04 
17 
02 
37 
55 


81«'-82o 

48  42.42 
19.11 
18.85 
19.71 
49.51 
21.54 
37.40 
35.80 
20.22 
03.10 
29.96 
54.22 
13.50 
17.14 
40.27 
37.47 
39.29 
51. 3J 
47.51 


08 
45 
47 
11 
34 
53 
05 
31 
30 
59 
11 
52 
14 
20 
46 
53 
•27 
37 


81o-82° 

31    11    60.54 
53    26.38 

81o_82o 

31  09  11.33 
39.90 
54.70 
16.43 
56.68 
40.74 
05.34 
27.04 
28.86 
35.65 
40.08 


31 


56 
04 
07 
08 
34 
15 
10 
12 
06 
06 

81°-82«» 

46    31.00 

45    52.00 


1000-101° 


100 


14 
02 
36 
15 
24 
23 
26 


II 

30.05 
41.19 
27.63 
12.15 
24.09 
42.72 
36.08 


95  16  16.80 
16  20.06 
16    07.57 


97" 

97  43 
51 
04 
19 
27 
14 
20 
57 
28 
29 
05 
30 


98" 

23.58 
41.64 
44.75 
06.22 
16.61 
18.60 
19.06 
45.14 
53.60 
26.69 
47.56 
02.20 


98"-99" 

98  39  45.30 
53  40.90 
20  27.60 


99" 

99  56 
39 
41 
39 
46 
51 
56 
55 
36 

100"- 

100  40 
50 
19 
49 
37 
53 
39 
05 
48 
38 
20 
13 
46 
19 
51 
43 
29 
26 
45 


100" 

40.24 
17.61 
25.84 
28.17 
12.14 
21.63 
00.35 
39.75 
44.93 

101" 

01.30 
47.96 
36.94 
10.33 
38.05 
50.27 
52.57 
09.43 
47.32 
58.62 
48.70 
44.55 
01.34 
20.68 
04.44 
00.86 
03.87 
16.06 
15.85 


104"-106" 

104  54    52.40 
51    39.69 

105"-106<' 

105  17  00.09 
58 
09 
09 
29 
08 
26 
21 
17 
13 
20 


15.05 
32.38 
12.38 
48.26 
51.69 
09.64 
24.96 
25.68 
03.41 
51.72 

106"-107" 

106    29    05.00 

29    41.00 


Authority. 


G.  S 

...-do... 

do... 

....do... 

...do... 

...do... 

do... 

C.  &  G.  S 
...do-.. 
...do... 

G.S 

....do... 
...-do... 

*do 

.-..do--, 
--..do... 
..-.do... 
...do... 
...do... 
....do... 
...do... 
...do... 

...-do... 
....-do... 
.....do... 

.....do... 
...-do... 
.....do... 
...do-- 
.....do... 

do--- 

-...do-.. 

do... 

...do... 

.....do... 

.....do... 

...do... 

....do.-- 

....do.-- 

do-.- 

do... 

do-.. 

do... 

do... 

do... 

do... 

do.-. 

do... 

do... 

do... 

.-..-do... 

do... 

do... 

do... 

do... 

do... 

do  .. 

do... 

do.-- 

do... 

do--. 

do--. 

do... 

do... 

do... 

do... 

Wheeler 
do... 


Beferenoe. 


Bull.  122. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 


Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Da 
Do. 
Da 

Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Da 
Do. 

Bull.  70. 
Bull.m 
Bull.  70. 

Do. 
Bull.m 

Do. 

Do. 
BuU.70. 

Do. 

Do. 

Do. 

Bept.  '7ft 
Do. 
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TBXAS-Contlmied. 


Name. 

LatitndB. 

LoDgltadB, 

Aatliolity, 

Borerence. 

''  !!  K 

ill 

U    18.31 

10    17:51 
15    19.71 
00    38.83 

11 

(0--8I- 

30   59    39.33 

ill 

04  36.03 

Hi 

37  11.63 
18    13.60 

ili 

"ill 
Hi 

05  06.67 
64    0T.36 
18    14.07 

SB 

38  4L06 

ill 

BO°-ll° 

30    It    23,04 
IB   36,33 
lO'-gl" 

30    38    05,86 
18    07,73 

37    07:33 
80"-81" 

se°-iw° 

30    68    1S,70 

""ill 

18    37,05 
41    66,80 
51    15,36 

10«°-10J'' 

106  80    35,83 
38    17,00 
97=-a8- 

"III 

ill 

ill 

ill 

11    30.30 

-'Ik 

11 

3B    18:33 

III 
Hi 

55    40.13 

58  33:00 

ill 
iili 

13    06.09 

III 

ill 

31    65.66 

103    30" 66,05 
17    10.  E3 
104°-IOS'' 

"  S  l:f! 

59  56.ffi 
40    43:70 

io5"-ioa'> 

98°-W 

98    28    10,50 

"11 

35    08,14 

17  31,28 

18  01.08 

CJ.8 - 

vniwler 

:::":do:::::.:: 

-.-.dT> 

::;:|:::::::: 
::::.rto:::::::: 
::::|:::::::: 

do 

;;;;|:::;::;; 

— -do 

do 

:::::3::::::::: 

-—A. 

'.'.'.'-'-Ao::::."'. 

BBpt.-m 

Do 

::::::::::::::::::::::::::::::: 

Do. 

Do 

t™ 

R?- 

GEOGRAPHIC    POSITIONS    IN   THE    UNITED    STATES,    [mju-ia 
TEXflS-ContiEUid. 


Ifuue. 

Latltuda, 

Longitude. 

Authority. 

Retennot, 

£9    21    31,62 
41    68,16 

22  soiia 

29" -aO" 

50  oi-ue 

29    57    09.33 

100=-10P 

111 

11    55.83 

24    5b!»> 
101    28    U.OS 

BuHia, 

Mcmle. — 

eI;;;;;;;; 

:::::iio "":::: 
do 

""p 

-  to 

Do. 

ARKANSAS, 


36    23    33,15 
3e°-87° 

38    13    01.65 

05    33!37 
34    17  43 

86' -37° 

"fits 

ill 

17    23.38 

15  00.09 

HI 

86° -SO" 

35   06   51. -W 
01    32.71 

III 

ill 

85''-86= 

11    31:43 
52   32.89 
SG°-3e° 
85   32    43,48 
52     1.88 

IS 

29    25,81 

16  J2.23 

1    1 

17  40.98 

07    29:37 

41    33.08 

39  ti.B9 

III 

40  13.  rw 

91    51    51.75 
92°. 01° 

93   08    48.75 

ill 

"ill 
IS 

45    52.65 
28    21.56 
94''-BG° 
91    13    11.81 
01    33.50 

22    42:02 
90°-91° 

09  n.m 

11 

0   38:53 
Ul"-98" 
91    49    24.90 

"Tit 

ftni 

10  42.91 

ill 
III 

%    80.08 

:::;:S::;;:;:; 

:::::S:::::::: 

do 

Eli;:; 

Mis8.B.C.... 
do 

:;;;:l;:;;;;:; 

do _._ 

:::::s;;::::;; 

do 

WaMon __._ 

"%.' 

^^^ 

g;^ 

^ 

i^wr:::;;;:. ;.:;:::;::::::::::::: 

S^' 

|f^™- — - 

do 

:::::do"::i::: 
:::::^:::::::: 

dS: 

g^^ftKf.::   .:■;■.-. 

^^Hiu:::::    ::-::-: 

PointPtaeah 

1 

B^|«'i'7- 

Bft 

^ 
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ARKANSAS— Ck>ntintted. 


Name. 

Latitude. 

mn                                 

860-860 

o       /        // 

86    03    10.26 
64    04.07 
00    67.68 
12    42.00 

86O-860 

36    47    37.74 
64    82.67 
42    00.22 
67    41.63 
23    14.^ 
37    42.12 
30    37.70 

04  22.98 
12    45.61 

60  02.13 

61  26.29 
47    44.28 
44    14.02 

840-85° 

34    22    41.73 
34    13.68 

19  22.63 
12    61.70 

20  12.28 

46  48.88 

47  08.62 
61    10.66 

05  30.72 

e. - 

1 

it 

ith 

. 

•.  _  .    •  .  .••_-.....••••.«•  j». 

» . 

Id            

e         .,        

>int 

nt 

* 

X  Island 

t 

b 


id 


!70 

inding.. 
r 

)Chnte 
my 


). 


ick... 
Point. 


Island  No.  2 


X)  Point, 
m 


c. 


im. 
ell 


)t. 


Longitude. 


980-940 

o      /         // 


Authority. 


Reference. 


93 


19  48.41 

59  28.90 

38  41.72 

19  36.80 


040. 

94  10 
27 
08 
31 
25 
21 
15 
22 
03 
82 
00 
20 
02 


96° 

01195 

63.07 

46.89 

16.56 

52.35 

58.45 

00.63 

22.85 

12.44 

30.28 

14.99 

16.53 

28.69 


G.S 


840- 

80° 

90O-91O 

22 

41.73 

90    41 

46.12 

34 

13.68 

33 

66.61 

19 

22.63 

44 

32.04 

12 

51.70 

54 

08.13 

20 

12.28 

44 

57.00 

45 

48.88 

26 

53.00 

47 

08.52 

27 

26.50 

61 

10.55 

23 

54.76 

05 

30.72 

55 

W.37 

39 

30.58 

30 

51.23 

60 

19.13 

25 

45.71 

01 

34.13 

03 

23.82 

45 

48.85 

30 

22.77 

35 

32.69 

33 

15.48 

03 

12.58 

54 

13.97 

23 

17.62 

43 

15.05 

55 

31.59 

15 

55.39 

57 

17.51 

16 

04.78 

45 

00.20 

27 

39.33 

24 

19.19 

37 

30.66 

00 

44.10 

57 

52.10 

15 

06.59 

53 

45.14 

59 

11.84 

17 

37.70 

44 

56.19 

31 

12.88 

23 

21.61 

38 

22.27 

07 

29.61 

56 

53.18 

13 

39.39 

55 

28.03 

01 

05.73 

02 

09.50 

51 

35.65 

20 

20.91 

02 

44.85 

55 

39.03 

40 

13.21 

29 

11.78 

31 

08.06 

35 

15.09 

34 

40.65 

32 

21.91 

36 

31. 3r 

35 

10.09 

16 

09.25 

48 

57.54 

18 

09.59 

45 

22.33 

17 

30.48 

45 

39.10 

08 

56.54 

57 

11.08 

08 

30.47 

56 

30.04 

11 

10.44 

52 

52.80 

40 

25.02 

33 

30.04 

22 

16.17 

40 

17.72 

09 

50.51 

54 

09.39 

02 

20.86 

56 

25.74 

38 

50.76 

35 

08.41 

11 

32.62 

54 

28.03 

14 

49.02 

50 

09.87 

06 

29.50 

56 

13.29 

09 

16.51 

52 

12.17 

17 

28.13 

47 

52.86 

20 

53.26 

45 

20.01 

57 

58.73 

16 

28.55 

09 

28.04 

50 

58.24 

17 

48.95 

46 

35.04 

48 

47.25 

27 

42.03 

52 

08.18 

19 

17.04 

a5 

37.18 

34 

04.13 

21 

50.94 

45 

18.  a5 

27 

29.  a5 

34 

52.57 

43 

45.82 

31 

50.45 

do 
.do 
.do 

.do 
-do 
do 
.do 
do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


do 

Miss.R.C... 

G.S 

do 

do 

Miss.R.C... 

....do 

do 

.....do 

.....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do... 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Bull.  122. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '87. 

Do. 

Do.  i 
Rept.  '82. ! 
Rept.  '87. 

Do.     I 
Rept.  '82. ' 
Rept.  '87. 
Rept.  '82. 

Do. 

Do. 
Rept.  '87. 

Do. 

Do. 
Rept.  '82. 

Do. 

Do. 
Rept.  '87. 

Do.  ^ 
Rept.  '8a 

Do. 

Do. 

Do. 
Rept.  '87. 
Rept.  '82. 
Rept.  '87. 
Rept.  '82. 

Do. 
Rept.  '87. 
Rept.  '82. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '88. 
Rept.  '82. 

Do. 

Do. 
Rept.  '88. 
Rept.  '82. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '88. 
Rept.  '82. 

Do. 
Rept.  '88. 

Do. 

Do. 
Rept.  '82. 

Do. 
Rept.  '88, 


BuU.  123- 
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ARKANSAS— Continued. 


Name. 


Latitude. 


840-86° 


St.  Francis 

St.  Louis  Landingr 

Sterling -. 

Tow  Head 

West  base 

Westovcr 

Walnut  Bend 

Wardell 

Warfleld 

Williamson 

Zenor  


Foot  of  70.... 

Henley 

Scrub  Grass. 


34 


40 
11 
87 
IT 
39 
22 
42 
39 
01 
29 
09 


00.08 
18.35 
27.75 
69.77 
10.54 
55.12 
52.44 
24.73 
52.15 
.82.37 
54.94 


Big  Rock 

Blocher 

East  base 

Granite 

Maumelle 

Moss  Mountain 

Post-office 

Reynolds 

Shmall 

West  base 

Warsaw 


340-850 

34  <.H)  10.06 
00  44.49 
CO    17.90 

840-860 

34    4«    17.88 
12.75 
09. 
11. 


Allen S4 

Muddy 

Powell 

Round : 

Smith ' 

Whiteoak 


Black  Fork.. 

Blue 

EastPoteau. 
Poteau,2 


Adams 

Arkansas  River 

Arkansas  City 

Bachelors  Bend,  tow-head 

Barnard 

Betsley 

Bradley 

Brooks 

Cane 

Cassell 

Catfish  Tow-head 

Chicora 

Chicot 

Cook 

Coryes '. 

Cracraft's  gin,  southeast  gable 

Cumbyville 

Cypress  Creek 

Davis 

Deadwood 

Drift 

Duffin 

Eunic 

Frank,  J 

Ford 

Gaines  Landing 

Good  Luck 

Goose  Bar 

Graves 

Store,  northeast  chimney 

Haley 

Halliday 

Harwood 

Harwood's  store,  chimney 

Harwood,   white    house,   southeast 
chimney. 

Hawkins 

Hayden  

Hill's  chimney 


40 
44 
41 
50 
49 
44 
58 
47 
4.5 
56 


15 
10 
25.22 
53.56 
47.83 
28.95 
51.69 
19.09 
83.48 

840-850 

51  06.10 
06.63 
01.91 
00.72 
11.34 
41.14 


46 
46 
44 
46 
58 


840-860 

34    42  39.78 

41  07.21 

58  32.51 
57  42.39 

880-840 

83    12  85.70 

48  41.21 

36  06.49 

23  35.23 

05  54.40 

59  01.89 
57  22.66 

09  09.00 
43  85.28 
59  49.91 
40  41.36 
40  28.00 
38  55.47 
40  25.69 

42  27.28 
03  50.50 
54  07.09 

43  13.16 
18  55.89 
43  12.05 

10  27.90 
85  24.94 
32  23.38 
53  14.11 
08  49.85 
27  51.90 
43  10.75 
15  21.19 
00  58.81 
02  16.91 

08  25.73 
22  26.22 

09  18.91 
09  39.42 
09  40.42 

09  48.23 

42  42.45 

07  49.20 


Longitude. 


90O-91O 

O  I  II 


Authority. 


Reference 


90 


81 
51 
35 
44 
32 
39 
31 
28 
57 
35 
56 


43.83 
49.86 
84.87 
19.60 
25.40 
15.24 
23.23 
59.68 
09.66 
27.48 
19.41 


91 


92 


910-920 

00  49.71 
04  41.86 
03    46.25 

920-980 

17  65.49 
32.26 
24.73 
30.50 
09.79 
13.42 
25.36 
17.66 
49.62 
33.32 
62.12 


93 


50 
10 
17 
29 
40 
16 
28 
29 
13 
08 

980-940 

28  14.79 
67.82 
45.57 
65.63 
49.01 
41.10 


94 


31 
20 
44 
01 
56 

940-950 
22    06.39 
02    63.18 
09    30.16 
22   31.33 


910 

91  06 
04 
12 
05 
10 
04 
03 
09 
10 
04 
08 
12 
10 
05 
04 
09 
03 
11 
11 
06 
05 
13 
12 
08 
07 
14 
09 
07 
09 
09 
11 
07 
06 
06 
06 


920 

08.33 
22.02 
31.35 
34.98 
35.21 
09.20 
09.49 
28.85 
56.80 
62.14 
30.06 
24.65 
58.84 
04.81 
45.80 
46.19 
67.62 
48.86 
00.66 
55.94 
26.45 
20.47 
45.58 
52.27 
53.74 
28.68 
31.84 
40.25 
53.22 
42.48 
08.73 
48.58 
87.96 
11.70 
28.32 


06  05.91 
05  53.93 
08    44.99 


Mis8.R.C 

do.... 

....do.... 
....do.... 
.....do.... 
....do.... 
.....do.... 
.....do.... 
..-.do.... 
....do.... 
..--do.... 


do 
.do 
do 


Rept.  m 
Rept.^ 
Rept.m 
Rept.  "88. 
Rept.  '88. 
Rept. '82. 
Reptm 

Do. 
Rept.'Se. 
Do 
Do. 

Do. 
Do. 
Do. 


G.S Bull.ia. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


do 
-do 
-do 
.do 
-do 
-do 
-do 
.do 
-do 
-do 

-do 
-do 
-do 
.do 
.do 
-do 

.do 
-do 
-do 
-do 


Miss.R.C.. 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

....do 

do 

do 

do 

do 

do 

do 

do 


-do 
-do 
-do 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Rept.  "88. 
Rept.  m 

Do. 
Rept.  *88. 

Do. 
Rept.  *8S. 

Do. 
Rept. 'SS. 
Rept. 'SS. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '88. 
Rept.  "8^ 

Do. 

Do. 
Rept.'88. 
Rept.  *8^ 

Do. 
Rept.  '88. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.'aai 
Bept.  '88. 
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ABKANSAS-Oontinued. 


Name. 


wamxd 

HiDiard^pigeon  house. . . 
Hilliard^s  store  chimney . 

Hnnting  Lodge 

Island  78-.: 

Island  83 

Jersey  Point 

Jnncuon 

Lakeport 

LanosEnd 

Leland 

Longwood: 

Gin  chimney 

"Warehouso  ^ble 

Marengo,  gin  chimney . . 

Middle  Ground 

Melona 

MitcheU 

Montgomery 

Moore 

Mnd  Creek 

Napoleon 

North  Chocta\7 

Oak  Landing 

Old  Town 

Ozart 

Palmetto 

Panther  Forest 

Point  Chicot 

Tow  Head - 

Point  Comfort 

Point  Cook 

Raft 

Raynor 

Rowdy  Bend 

Rnssett 

Sabenden 

Sibley 

Scott 

South  Choctaw 

Starling , 

Sterling 

Stevenson 


e 


^om  Point. 

Turner 

Jandnge 

Jallwood.... 

Wamer 

Siite  Hill... 
K»ite  River. 
JWttaker... 

WHkinson 

Jilliams 

Yellow  Bend. 


Latitude. 

Longitude. 

380-340 

910 

-9«o 

o       / 

// 

0        / 

n 

33    04 

64.70 

91    10 

05.42 

04 

50.91 

10 

06.3-*' 

04 

52.10 

10 

06.00 

08 

15.94 

09 

48.94 

36 

46.27 

09 

44.39 

25 

20.40 

08 

68.47 

40 

67.39 

07 

15.36 

13 

20.01 

or 

00.70 

13 

37.43 

07 

31.09 

50 

16.90 

00 

17.07 

21 

41.86 

09 

09.44 

09 

26.64 

04 

37.49 

00 

15.83 

05 

18.04 

05 

54.88 

11 

29.23 

50 

05.95 

08 

28.32 

51 

29.22 

08 

07.89 

89 

41.03 

11 

46.10 

58 

06.02 

08 

32.66 

07 

32.10 

11 

51.06 

28 

38.13 

14 

17.93 

47 

45.35 

04 

H;i46 

88 

20.50 

00 

56.12 

44 

08.01 

08 

29.53 

22 

55.91 

44 

25.92 

45 

66.60 

06 

32.98 

33 

16.62 

13 

24.13 

26 

47.53 

12 

28.68 

24 

44.14 

05 

24.84 

26 

04.00 

05 

06.98 

28 

40.47 

10 

40.46 

41 

20.00 

08 

53.80 

11 

42.42 

05 

34.81 

03 

59.84 

09 

34.36 

26 

50.05 

13 

41.37 

42 

00.01 

02 

53.33 

41 

20.95 

12 

38.08 

56 

25.35 

03 

00.68 

27 

20.08 

11 

23.08 

37 

21.02 

09 

19.52 

16 

46.24 

08 

29.68 

02 

02.80 

09 

36.32 

00 

(19.42 

11 

05.68 

17 

31.73 

09 

22.35 

46 

38.45 

05 

20.47 

40 

17.03 

06 

17.35 

20 

27.64 

10 

32.78 

25 

37.56 

06 

35.10 

28 

37.54 

08 

04.30 

36 

24.25 

11 

19.67 

55 

31.86 

03 

19.12 

22 

67.68 

06 

47.74 

42 

09.15 

08 

10.34 

45 

15.51 

08 

37.61 

34 

16.41 

13 

46.24 

INDIAN  TERRITORY. 


&vanal... 
gorthbase 
S^teaua... 
Qouthbase 
^''igarloftf . 


850-86° 

o        /  // 


35 


04 
07 
55 
05 
01 


11.43 
59.47 
24.14 
47.52 
31.49 


940-95C" 

o        /  /' 


94 


40  46.16 

32  01.38 
29  28.19 

33  23.98 
28  07.04 


TENNESSEE. 


S^neyTop 

Holgt 

Bott 


860-87° 

o      /         // 

85  49.00 

24  28.90 

27  27.30 

06  16.40 


820-83° 
o       /         // 


82 


11  13.00 

42  24.20 

04  38.50 

07  20.60 


Authority. 


Reference. 


Misp.  R.  C- 

do 

do 

do 

-...do 

....do 

do 

.....do 

.....do 

do 

do 


do. 

.do 

.do. 

do. 

.do 

do 

.d^ 

d) 

.do 

.do 

.d> 

.d:> 

do 

do 

do 

do 

do 

do 

do 

-do 

.do 

do 

.do 

do 

.do 

do 

do 

-do 

.do 

do 

.do 

.do 

-do 

do 

do 

.do 

.do 

.do 

.do 

.do 

-do 

.do 

.do 


Rept.  *88. 

Do. 

Do. 

Do. 
Rept.  '82. 

Do. 

Do. 
Rept.  '88. 

Do. 
Rept.  '82. 

Do. 

Rept.  '88. 

Do. 

Do. 
liept.  '82. 

Do. 

Do. 

Do. 
Rept.  '88. 
liopt.  '82. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '88. 
Rept.  '82. 

Do. 

Do. 
Rept.  '88. 

Do. 
Rept.  '82. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '88. 

Do. 

Do. 

Do. 
Rept.  '82. 

Do. 
Rept.  '88. 
Rept.  '82. 

Do. 

Do. 

Do. 
Rept.  '88. 
Rept.  '82. 

Do. 

Do. 


G.  S.. 
....do 
....do 
....do 
....do 


Bull.  122. 
Do. 
Do. 
Do. 
Do. 


C.  &G.  S. 

G.S 

do.... 

do,... 


Bull.  122. 

Do. 
Do. 
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TENNESSEE— Continued. 


Name. 


House 

McLean 

Short 

War  Q«p 

Adkins 

Brushy 

Cross 

Jellico 

Apple 

walker 

Chucky 

Chilhowee,l.. 
English 

Hansover  — 
Chilnowee,  2. . 
Chilhowee,4. 

Guide 

Hinch 

Luper 

Melton 

Owen 

Roy 

Texas 

Card  well 

Grindstone  . 

Harvey 

Mount  Love.. 
Short 

Bennett 

Versailles 

Barton 

Bayou 

Cow  Island... 

Bend 

Crawford 

Davis 

Ensley 

Forrest 

Frame  Chute 

Hopefield 

Horn  Lake.. 

Lake 

Leadbetter.- 
Memphis 

Do 

Do 

Do 

Patterson 

Peterson 

Bock  Chute . 

Vance,  jr 

Vance,  sr 

Wolf  River  . 
Watson 


Latitude. 


860-87° 

36    06  42.90 

28  19.80 

22  52.60 
30  14.70 

860-87° 

36    09    42.75 

04    37.22 

11    55.20 

35    03.20 

860-87° 

36    10    48.51 
10    26.85 

86O-80O 

a5    59    39.50 

850-860 

45    54.50 
54    04.90 

850-860 

23  11.70 
46.90 
24.70 
25.80 
53.10 
16.39 
34.80 
34.00 
27.60 
31.70 


35 


35 


35 


35 
07 
26 
46 
57 
54 
36 
31 
19 

86o_86o 

40  59.82 
18.00 
33.10 
57.71 

14.78 


04 
23 
54 
52 


850-860 

35    55    57.47 
4a    11.94 


86° 

35  12 
08 
00 
00 
06 
07 
04 
06 
10 
09 
01 
07 

r  06 
08 
08 
08 
08 
02 
07 
01 

{n 

08 
10 
01 


86° 

16.53 
05.49 
19.18 
12.26 
54.00 
05.13 
10.88 
41.10 
67.76 
54.93 
19.50 
41.73 
08.40 
39.00 
39.85 
38.60 
37.50 
09.75 
46.06 
29.67 
39.56 
30.58 
06.18 
54.66 


Longitude. 


880-840 
o       /        // 

83  46  60.90 
65  47.60 
10  46.80 
01  88.00 

840-860 

84  51  62.96 
24  37.76 
13  62.30 
07    28.80 

860-86° 

85  48  09.98 
20    36.68 

820-880 

82  53    42.30 

88O-840 

83  46  30.10 
17    51.50 

840-860 
58  06.16 
28.00 
16.20 
08.60 
42.80 
20.17 
18.40 
88.84 
46.30 
38.40 


84 


85 


00 
37 
14 
58 
47 
18 
29 
26 
54 

860-86° 
40  47.61 
18.00 
44.90 
26.12 
22.44 


90 


01 
17 
32 
58 


860-H70 
86    37    11.08 
32    22.52 


90O 

06 
07 
16 
17 
08 
06 
09 
06 
04 
04 
12 
09 
09 
08 
03 
08 
08 
13 
04 
13 
06 
04 
03 
11 


910 

03.23 
38.44 
57.76 
56.78 
23.68 
46.91 
39.29 
20.36 
14.43 
27.02 
30.17 
18.49 
31.28 
15.46 
20.22 
16.50 
17.40 
52.91 
16.11 
52.91 
37.57 
26.90 
19.66 
17.84 


Authority. 


G.S 

....do.... 
....do.... 
....do.... 

C.  &  G.  S. 
....do..- 
....do.... 
....do.... 

....do..-- 
-...do.-.. 

G.S 

-...do.... 
C.  &  G.  S. 

...do.... 

G.S 

...do-... 
...do.... 
...do.... 
...do.— 
....do.... 

...do.... 

G.S 

....do..-.. 

C.  &  G.  S. 

G.S 

....do.... 
C.&G.S. 
....do.... 

....do.... 
...do.... 

Mi8S.R.C 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 

do.... 

....do.... 
....do.... 
.-..do.... 
-..-do.... 
....do.... 
C.&G.S. 
Miss.R.C 

L.S 

....do.... 
Miss.R.C 
....do-... 
....do.... 
....do.... 
....do.... 
....do.... 
....do.... 


Reference 


BUU.12& 
Da 
Do. 
Do. 


Do. 


Do. 

Da 
Do. 


Da 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 


Do. 
Do. 

Do. 


Bept.'87. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Bept.  "84^- 
Bept.  '87- 
FinalBel 

Do. 
Bept.  '8/- 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


KENTUCKY. 


Howland 

Louisa  transit . . 
Buena  Vista — 
Oakland 

Cave 

Mount  Sterling 


880-890 

o       /  // 


38 


38 


37 
06 
23 
21 


47.18 
54.90 
44.10 
46.55 


880-890 

32    39.81 
03   28.40 


820-88° 
o      /         // 

82    59    20.14 
36    06.16 
48    21.47 
38    52.70 

C.&G.S 

do 

do 

do 

Bept.  '8*. 
Do. 

88°-84o 
83    04    23.42 
65    60.90 

do 

G.S 

Bull.  12^ 
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N«-«. 

Latilndo.- 

SO  siioo 

"  i  HI 

8So-BB° 

4^  m:w 

M    20:00 
B«''-84= 

83  42   SB.  10 

i« 

36    ffi.40 

SK 

63   49.10 
04   28.80 

gs 

44  oe.80 

ill 
IS 

84 =-86' 

84  16  21. an 

ill 
III 

^  SS"-86^ 

8»    16"  18.30 
_  8I°-8B<' 

RB_<.-80o 

-Tk 

ar  in!ao 

S4°-B5° 

87    00    36,15 
89O-000 

80    11     4I.3!> 

Antharity. 

»  S  K 

88°-8»° 
38    00    26.40 

87o-Sa'> 

SSSf 
gSS:!8 

as 

37    %.90 

III 
III 

ill 

66    3Sl'.m 
a7"J!8o 
37    as    08.90 

iSM 

37    10.60 
oe    02.3D 
44    30.411 
44    32-90 
al    12.40 

8I"-S8° 
37    15    88.30 

37    IB    Z!.Si 

8;cj8c 
37    60    24.80 

B7    04    50.20 
SBO-S?" 

"Ill 

SBo-SJ" 

88    38    68.90 

88=-87'' 
W    31    17.70 

::;;:iEe 

;;:;:J;:::::::: 

;:;;|i;;;;;;;: 

do 

cVftoVB::::: 

SS' 

dS' 

1^ - 

Do. 

C.AQ  a 

I10 -.. 

c.iba.B—.- 

Bept.  'ai. 

.   41    37    06.72 


1    86    80.02 
47    Ol.flO 
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OHI(>T-C«ttfcinired. 


Kame. 


'    lihtltude. 


Conneaut.. 

Geneva 

Say  brook .  -J.  .^  '^\  .*, 
Mesopot£imll^  :^.  *  * 


-#-j' 


^ej^a:".  .'. 

•   ^&rmaii  Wallace  College  chapel 
*•;     "8l)ire. 

*•  Stone  Methodist  church  spire 

Chester 

Claridon 

Cleveland : 

Light-honse  on  high  bank  in  city . . 

Light-house 

EucUd 

Fairport : 

Light-house  on  bank 

Light-house  on  pier 

Grafton 

Little  Mountain 

North  Royalton : 

Stone  luaptist  church  spire 

Frame     Methodist     church,    in 
northern  part  of  town,  spire. 

Olmstead 

Painesville : 

Episcopal  church  (spire)  on  west 
side  of  State  street. 

Spire  brick  Congregational  church 

Perry 

Rockport 

Royalton 

Thompson 

Warrensville 

Willoughby 

Black  River  light-house 

Brownhelm 

Camden 

Cedar  Point  light-house 

Danbury 

East  base 

Elyria 

Green  Island  light-house 

Huron: 

Presbyterian  church  spire 

Light-house 

Kellev 

Marblehead  light-house 

Middle  base 

Oberlin : 

Second    Congregrational     church 
spire. 

Pomted  tower  at  Union  School 
building,  South  Main  street. 

Point  Pelee 

Sanduskv 

Court-house 

Townsend 

Vermillion 

West  base 


41o_42o 

O  '  " 


41 


a 


53  52.58 

51  14.20 

53  33.00 

aO  59.08 

410-420 

23  06.10 

21  46.70 

33  02.88 

3a  30.61 

30  06.13 

30  01.60 

a5  37.30 

45  24.80 

45  41.60 

13  44.21 

38  26.34 


Cedar  Point 

Locust  Point 

Toledo : 

St.  Mary's  Catholic  church  spire. 
Astronomical  station,  182  west 
and  188  north  of  stone  marking 
intersection  of  Ontario  and  Mon- 
roe streets;  stone,  long  post,  of 
1881. 

Turtle  Island  light-house 

West  Sister  Island  light-house 


Columbus,  transit. 


Cincinnati 

Mitchell's     observatory     (aban- 
doned). 


Longitude. 


8©o_8io 

o         /  '/ 

80  36  51.56 
59  47.00 

49  55.00 

50  54.00 

81O-820 

81  51  06.30 

51  12.50 
21  17.20 
07  06.27 

42  13.20 

42  09.  GO 

33  05.20 

16  39.70 

10  48.80 

50  37.85 

16  28.60 


Reference. 


C.&  O.S. 

do.... 

do.... 

do.... 


-do 

-do 
.do 
-do 


18 

53.60 

44 

10.70 

19 

39.20 

44 

10.40 

52.18 

57 

22.96 

43 

41.20 

14 

36.10 

43 

26.00 

14 

44.30 

48 

04.70 

08 

55.60 

27 

45.93 

47 

32.30 

19 

29.89 

4'! 

10.65 

41 

14.35 

03 

37.47 

28 

39.24 

«0 

13.88 

40 

28.71 

26 

25.77 

41° 

-420 

820- 

-880 

41  28 

23.90 

82  11 

08.30 

23 

18.46 

18 

28.76 

16 

26.04 

17 

46.73 

29 

17.40 

41 

37.40 

31 

11.94 

50 

20.30 

26 

28.58 

38 

04.66 

24 

55.41 

08 

44.06 

38 

43.90 

52 

04.10 

23 

42.60 

33 

21.00 

24 

08.10 

32 

51.10 

36 

17.77 

41 

45.29 

32 

11.00 

42 

43.40 

41 

47.87 

47 

15.12 

17 

38.90 

13 

10.50 

17 

26.20 

13 

• 

01.80 

48 

50.72 

41 

02.55 

24 

34.43 

45 

02.76 

27 

13.80 

42 

41.90 

15 

43.48 

29 

00.63 

25 

12.70 

21 

59.40 

29 

02.32 

40 

58.43 

410 

420 

830. 

-840 

41  42 

37.77 

83  20 

06.66 

36 

54.83 

06 

21.38 

39 

32.10 

32 

02.50 

39 

03.65 

32 

30.60 

45 

08.80 

23 

28.80 

44 

13.10 

06 

39.00 

890. 

-40O 

820-880 

39  57 

40.00 

82  59 

42.15 

800-400 

840- 

-850 

39  08 

20.00 

84  25 

20.49 

05 

54.00 

29 

45.75 

do. 

do 

do 

do 

.do 

do 

.do 

-do 
.do 
.do 
do 
.do 
do 
.do 
.do 

.do 

do 

.do 

do 

do 

.do 

do 

-do 
-do 
-do 
.do 
-do 
-do 

.do 
-do 

-do 
-do 


do... 

do... 

C.  &  G.  S 

do... 

do... 


Final  Bepi 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Da 
Da 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 


Do. 
Do. 

Rept.  '84^- 

Do. 
Do. 


.]      GEOGRAPHIC   POSITIONS   IN  THE  UNITED  STATES. 


103 


OHIO— 0)iitlniied. 


Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

88o-«9o 

0          /            // 

38    35    47.00 
88    27.64 
25    14.00 
35    42.32 

820-88° 

O          1            II 

82    33    05.85 
49    56.46 
35    26.00 
27    38.71 

C.AG.S 

do 

do 

do 

Bull.  122. 

Do. 

oint  -  ,     ,       „       -       . 

Do. 

Do. 

INDIANA. 


ner  sec.  31,  T.  38  N.,  R.  14  E. 

ecs.  2, 3, 10, 11,  T.  37  N.,  R.  6  E - 
1 

aer  NW.  i  sec.  33,  T.  38  N.,  R. 

ecs.  4,5,8,9,T.37N.,  R.llE  . 
wer  schoolnouse 

ren 

a  City 

school  spire 

3  Lutheran  church 

t-house 

rlisle: 

3  Christian  church 

3  Methodist  Episcopal  church 
and: 

dpipe 

'ersitydome 

Qle 

ecs.  17.18, 19,20.  T.37N.,R.3E 
ec8.2,3,10,ll,T.37N.,R.lW. 
aer  SE.  i  of  8W.  \  sec.  32,  T. 

ler  sec*  10.  T.37  N.,  R.  3  W.  ... 
ner  sec.  10,  T. 36  N.,  R.  4  W. . . 

erof  NE'  i 8ec."6,'T.'36"N.VR" 


■ner  of  SE.  i  of  SE.  i  sec.  27, 
,  R.  11 E. 


41o_42o 

84°-86o 

• 

Q           1             II 

O          1            II 

41    42    32.09 

84    57    68.97 

L.  S 

Final  Bept. 

42    56.90 

68    16.00 

do 

Do. 

410-420 

86°-86o 

41    40    54.80 

86    48    43.50 

do 

Do. 

41    00.04 

48    30.08 

do 

Do. 

42    16.10 

37    13.60 

do 

Do. 

41    06.40 

16    23.30 

do 

Do. 

43    80.70 

25    13.60 

do 

Do. 

41    84.56 

16    08.70 

do 

Do. 

42    29.79 

36    46.74 

do 

Do. 

410-42° 

86°-87o 

41    40    05.16 

86    29    38.80 

do 

Do. 

41    45.88 

40    82.13 

do 

Do. 

44   07.79 

52    20.79 

do 

Do. 

42    51.80 

63    47.60 

do 

Do. 

42    45.40 

63    59.00 

do 

Do. 

43    21.10 

54    21.80 

do 

Do. 

35    18.65 

52    35.94 

do 

Do. 

38    58.13 

12    26.72 

do 

Do. 

42    22.30 

30    41.90 

do 

Do. 

42    25.70 

30    40.80 

do 

Do. 

40    31.40 

14    62.60 

do 

Do. 

42    11.00 

14    20.90 

do 

Do. 

39    52.80 

44    30.61 

do 

Da 

39    04.40 

12    57.30 

do 

Do. 

40    46.40 

30    23.60 

do 

Do. 

41    39.00 

40    33.40 

do 

Do. 

39    62.20 

44    19.70 

do 

Do. 

35    3^.80 

62    39.00 

-..-do 

Do. 

4i°-4a° 

870-88° 

41    36    55.42 

87    14    18.63 

do 

Do. 

36    05.10 

16    40.50 

do 

Do. 

89°-40° 

86o-86° 

39    01    00.87 

85    16    59.40 

C.&G.  S 

Do. 

*ILLINOIS. 


i 

n: 

er  tower  of  Northwest  Uni- 

rsity. 

comer  sec.  25,  T.  41 N. ,  R.  13  W 

an: 

byterian  church 

irhouse 

.  comer  sec.  6,  T.  46  N. ,  R.  12E. 
jomer  sec.  24,  T.  45  N^  R.  H  E . 
comer  sec.  28,  T.  43  N. ,  R.  12  E 
dg© 

Corners,      Congregational 


420-480 

o      /         // 

42    29    02.87 
10    20.55 

03    06.60 

00    40.60 


21 
21 
29 
21 
10 
00 
21 


41.40 
33.90 
37.20 
21.60 
02.30 
68.27 
26.58 


42o-48° 

42  26  03.67 
29  39.34 
16    38.60 


87o-88° 
o       /         // 


87 


88 


52 
60 


50 
50 
62 
63 
50 
40 
63 


44.10 
45.94 


40    34.20 
49    34.40 


03.30 
68.60 
66.50 
06.40 
61.60 
40.60 
23.14 


88°-89° 
03    12.50 
62    01.15 
02    41.30 


L.  S 

...-do 

...-do 

.-..do........ 

....do 

....do 

....do 

....do 

..-.do 

....do 

....do 

....do 

C.&G.S 

L.  S 


Final  Bept. 
Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Bull.  122. 
Final  Rept. 
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e.        Longltnde.       AnUiorlty. 


N^ 

HiRb  seliDol  bnildws  flagsUff  .... 

SWiconieJie 

a.Xl'.T'.aS 

g:i!li:::: 

tridlim  vritb  Stati 


jr.""" 


iB'Townaidp,  8W,  corOEr 


ChiCMM - - 

Tower  of  wiiterworka 

Llehl-honBe  _ 

^    Do I 

*bU  tower  oT  Chicago  UnlversitT- 1 
Shot  tower i 

CyniB'Towiiahlp.e'V 

T.38N..  H.  13W. 
Daltan.  promlueiit  brick  chimney 
Eaflt  baK* _ ... 

Gennnii  Lutheroii  church .... 

Flttgataff  ol  elevator 

Garden 

Grant 

Kankakee 


First  Baptist  chnrch  Bplre  . . 
Ixmlbard 

Lypnis  TovfnBhi-E-NE.eorDBT  sei 
T.381J".,  B.  13W. 


NW,  corQBr  BBo.  B,  T.  87  N.,  H.  33 

W. 
Center  of  see.  18.  T.  8S  N.,  H.  13  W 

Catholio  ^orch  spire 


Cantor  of : 
Ooroer  Be 

B.13W. 
Comer  b> 

K.  12  E. 


c.8,T.30N..H.i; 


T.S4N.. 

iec8.1S,lS,Sl,»nd  K,T.aa  N„ 

27,aB,33.and8t,  T.aiN., 

lec.KO.T.K  N.,R.11W.. 
iec.27,T.SSN.,R.12W-,- 
Bec.l,T.3BN.,K.llE.... 
so.ia,T.STN.,R.12W__. 
iec.*,T.fflN^R,12W.... 
iee.ai,T.3iK.,B.lIW-.. 

It  comer  of  euard-bonsr 


17  03. 4( 

43  3a.« 

13  38.K 

58  49. « 

06  a.SL 


33  5». 
87=-88= 
■    50   a6. 


40   33.1 
SO    IB.1 


8  o^oe 

90    33    40.00 
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ILLINOIS-Continued. 


Name. 


ist  comer  Congregational 

1. 

oose  tower 

ist  chnrch  spire 

chnrch  spire 

Methodist  church  spire. . 

ouse  tower 

1.8,  9, 16,  and  17,  T.  20  N., 

L33and34,T.29N.,  R.  14 

sec.2,T.28N.,R.  13W.. 
Bec.35,  T.25N.,R.13W. 
aec.  8,  T.  18N.,R.  13W... 
8ec.35,T.27N.,R.13W.. 
sec.  a5,  T.  23  N.,  R.  13  W.. 
3ec.36,  T.23N.,R.13W.. 
•  of  SE.  i  ot  sec.  31,  T.  26 
W. 

,  Illinois  Industrial  Uni- 
enter  of  east  tower 

^tional  chnrch  spire 

I  Evangelical  Lutheran 
ti  spire. 

with  cross 

keei)le 

1  chimney 

35,  T.22N.,  R.  lOE 

J.  7  and  18,  T.  19  N.,  R.  10 
KJS.  12  and  13,  T.  19  N.,  R. 

.  14,15,22,  and 23,  T.  23N., 

sy  comer  1  mile  E.  of  cor- 
1. 14, 15, 22,  and  23,  T.  23  N., 


spu-e 

ist  Episcoi>al  church  spire 
erian  church  spire 

ouse  tower 

ist  church  steeple 

erian  church  spire 

ist  church  spire , 

itholic  church  steeple . 

e 

ist  chnrch  spire 

ji  church  ateepie 

3C.  5,  T.16N.,R.13W.-. 
x;.  16,T.  ION.,  R.  13W-.. 
sees.  4  and  5,  T.  8  N.,  R.  13 
ec.32,T.9N.,R.13W. 
ecs.  5,  6,  7,  and  8,  T.  16  N., 

comer  of  sec.  4,  T.  12  N., 


Latitude. 

Longitude. 

Authority. 

Reference. 

400-41° 

87°-88° 

O          f           ff 

Off/ 

40    35    18.36 

87    47    49.98 

L.S 

Final  Rept. 

24    17.70 

46    54.55 

do 

Do. 

56    14.29 

56    16.74 

do 

Do. 

56    08.60 

56    08.90 

do 

Do. 

56    15.90 

56    11.00 

do 

Do. 

01    35.84 

50    48.78 

do 

Do. 

02    46.10 

49    44.80 

do 

Do. 

02    43.20 

49    51.10 

do 

Do. 

28    02.00 

40   00.20 

do 

Do. 

12    03.60 

50    12.60 

do 

Do. 

40    00.18 

60    30.11 

do 

Do. 

45    08.69 

47    17.39 

do 

Do. 

46    28.90 

44    09.00 

do 

Do. 

12    07.10 

50    45.00 

do 

Do. 

56    85.80 

56    36.60 

do 

Do. 

46    19.00 

47    11.50 

do 

Do. 

35    19.70 

47    07.30 

do 

Do. 

01    35.30 

50    37.10 

do 

Do. 

46    19.  UO 

47    12.50 

do 

Do. 

24    05.00 

45    46.80 

do 

Do. 

24    05.70 

45    39.00 

do 

Do. 

40    46.50 

60    00.50 

do 

Do. 

400-41° 

88°-89o 

1  40    06    33.10 

88    13    38.50 

do 

Do. 

1         06    52.95 

07    21.47 

do 

Do. 

26    40.47 

02    08.20 

do 

Do. 

27    37.70 

06    00.80 
05   54.40 

do 

Do. 

27    23.00 

do 

Do. 

19    13.84 

02    03.67 

do 

Do. 

18    37.30 

09    25.80 

do 

Do. 

18    41.70 

09    33.60 

do 

Do. 

01    25.60 

04    10.70 

do 

Do. 

19    12.20 

01    62.20 

do 

Do. 

06    47.80 

07    28.90 

.....do 

Do. 

26    39.80 

08    27.70 

do 

Do. 

26    39.90 

02    10.60 

do 

Do. 

40O-41O 

91°-92o 

40    18    41.16 

91    26    03.69 

Mi8s.R.C  .--- 

Ropt.  '84. 

24    12.28 

21    30.64 

do 

Do. 

23    34.60 

20    52.85 

do 

Rept.  '88. 

10    13.14 

24    49.15 

do 

Rept.  '84. 

25    16.66 

21    49.71 

do 

Do. 

22    01.44 

25    40.96 

do 

Do. 

21    40.25 

26    05.39 

do 

Rept.  '88. 

21    33.11 

26    14.81 

do 

Do. 

22    49.90 

21    54.38 

do 

Rept.  '84. 

89O-40O 

870-88° 

39    10    36.33 

87    52    09.33 

L.  S 

Final  Rept. 
Do. 

18    08.80 

59    02.10 

do 

17    58.40 

59    27.90 

do 

Do. 

30    51.85 

51    48.11 

do 

Do. 

33    22.70 

56    11.60 

do 

Do. 

33    08.60 

56    22.20 

do 

Do. 

23    15.40 

41    40.90 

do 

Do. 

18    56.71 

51    15.48 

do 

Do. 

52    33.82 

62    03.20 

do 

Do. 

36    45.60 

41    41.60 

do 

Do. 

36    36.20 

41    38.90 

do 

Do. 

52    21.60 

52    16.20 

do 

Do. 

19    03.40 

61    10.60 

do 

Do. 

10    35.20 

52    32.60 

do 

Do. 

51    55.50 

1 

51    42.00 

do 

Do. 

!         30    43.30 

52    06.40 

do 

Do. 

890-40° 

88o-89° 

1  39    13    33.42 

88    01    07.18 

do 

Do. 

>         03    58.76 

00    57.21 

I do 

\        T>o, 
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ILLINOIS— Continued. 


Namo. 


Latitude. 


Lynn  Grove 

Mattoon 

Oakland 

Westfleld 

Methodist  church,  high  steeple.. 

Comers  of  T.  18  N.,  R.  10  E. ;  T.  17  N., 
R.  10  E. ;  T.  17  N.,  R.  9  E.,  and  T. 
18  N    ROE 

Comer  sees.  25,  26, 35,  and  36,T.  12  N., 
R.  lOE. 

Land  survey  mark  imile  west  of  cor- 
ner of  sees.  25, 28, 35,  and  38,  T.  15  N., 
R  10  E 

NE.'  comer  sec.  18,  T.  9  N.,  R.  11 E ... 

NE.  comer  sec.  7,  T.  7  N.,  fractional 
R.  11  E. 

NW.  corner  sec.  7,  T.  7  N.,  R.  14  W  . . 


890-40° 


39 


Belleview 
Hamburg. 

Long 

Peets 

Wilson 


Gard 

Marble  Head 

Inner  base 

Outer  base 

Quincy 

Catholic  church  spire. 

Court-house 

Rockport 


39 


Claremont 

Oblong 

8E.  corner  sec. 


32,  T.  7N.,  R.  13W.... 


Check  base 

Denver '. 

Dundas,  tower  Baptist  church 

East  base 

Mound 

Olney : 

Tower  schoolhouse,  comer  of 
Kitchell  avenue  and  Church 
street. 

Dome  of  court-house 

Spire  Immanuel's  kirche 

Onion  Hill 

Parkersburg ^ 

St.  Marie,  Catholic  church 

West  base 

Comer  sees.  15,  16,  21,23,  T.  4  N.,  R. 

9E. 
Comer  sees.  19,  30,  T.  2  N.,  R.  11  E., 

and  sees.  24,  25,  T.  2  N.,  R.  10  E. 
NW.  comer  sec.  29,  T.  4  JST.,  R.  14  W. . . 
German  Reformed  church,  in  sec.  6, 

T  4  N    RUE 
SW.  corner  NW.  isec.  6,T.  4  N.,  R.  11 E. 

NE.  comersec.  2,T.  4N.,R.  9E 

NE.  corner  sec.  23,  T.  5  N.,  R.  10  E.... 
NE.  comer  sec.  21,  T.  5  N.,  R.  10  E.... 
NW.  comer  sec.  19,  T.  5  N.,  R.  11  E. .. 
Comer  sees.  1, 2, 11, 12,  T.  5  N.,  R.  lOE. . 

Reagan : 

Alton 

Catholic  church 

Schoolhouse,  No.  5 

Bocan 

Brewerville 

Cahill 

Calhoun 

Clark  Mound 

County  Line 

Droege 


58 
29 
42 
27 
27 
58 


// 

09.97 
10.00 
3L90 
15.94 
2L40 
08.40 


28    58.70 
42    38.20 


13 
04 


57.40 
08.20 


04    08.30 
890-40° 


30 


21 
14 
28 
06 
02 


55.20 
OS.  76 
49.67 
18.90 
23.54 


890-40° 

39  03.99 
41.52 
04.94 
46.74 
31.00 
03.63 
06.57 
48.61 


50 
29 
27 
56 
55 
56 
32 


880-89° 

38  45  28.75 
59  54.58 
59    51.60 

88o-S9° 

38  48  20.73 
46    18.16 

50  06.10 

51  44.29 
54    08.38 

43    42.00 


43 
43 
48 
34 
55 
51 
46 


50.60 
42.80 
57.72 
5L73 
56.70 
38.76 
28.70 


35    07.20 

45    42.50 
48    21.10 


48 

46.80 

49 

03.50 

51 

50.80 

51 

47.90 

51 

51.90 

53 

87.10 

880-89° 

38    01 

29.48 

880-89° 

38    53 

30.96 

53 

25.88 

53 

3L77 

22 

13.48 

03 

a'),  a5 

59 

24.38 

55 

26.78 

34 

45.75 

06 

42.21 

58 

44.77 

Longitude. 


88°-89° 
o       /        // 


88 


06 
23 
02 
02 
00 
07 


96.56 
08.00 
35.80 
41.66 
01.80 
24.00 


02    43.00 
02    59.00 


00 
01 


33.60 
25.80 


90 


91 


01    25.90 

900-91° 

47  39.66 
04.64 
27.58 
52.86 
32.35 

91o-92° 

06  52.91 
22.50 
19.09 
10.35 
51.18 
17.01 
28.17 
58.40 


43 
55 
39 
40 


22 
01 
02 
24 
24 
24 
00 


87°-88o 

87  59  41.54 
52  30.54 
52    17.60 

88°-89° 

88  01  58.29 
12  44.38 
05  03.60 
01  85.77 
03  24.15 

05  12.60 


05 
04 
10 
01 
01 
06 
12 


08.70 
53.50 
27.97 
49.66 
30.90 
09.04 
22.10 


02  18.60 


00 
01 

02 
10 
03 
05 
02 
03 


11.90 
59.00 

18.90 
08.40 
25.50 
41.20 
18.40 
25.20 


89°-90° 

89  59  08.01 

90°-91° 

90  11  35.62 
10  39.34 
10  12.27 
15  38.69 

03  23.89 
40  20.75 
34  35.83 

04  13.97 
07  21.36 
37  23.26 


.do. 
do- 


do 

Miss.R.C  .... 

do 

do 

do 

do 


-do 

do 

do 

do 

-do 

do 

-do 

-do Rept.'84. 


Do. 
Do. 

Do. 


Bept.  '84. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Rept.  *88. 
Do. 


L.  S j  Pinal  Rep 

do !        Do. 

do '        Do. 

Do. 


-do 
-do 
-do 
-do 
-do 

do 


...do 

-...do 

--.-do 

—  .do 

....do 

....do 

....do 

...-do 

---.do 

...-do 

....do 

----do 

-.-do 

...-do 

....do 

....do 

.-.-do 

Miss.  R.  C... 

....do 

....do 

.-..do 

....do 

....do 

...-do 

...-do 

....do 

....do 


Do. 
Do. 
Do. 
Do. 

Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Rept.  '84- 
Rept.  '88. 

Do. 
Rept.  *84. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


o»mrrr.|      GEOQftAPHlC   POSITIOKS    IN   TIIE    UNITED    STATES.  107 

ILUNOlS-CoutiDDed. 


^^. 

Latitude. 

LongitQdo. 

Authority. 

Reference. 

38    20    W.33 

»?!:« 
Ill 
III 
III 

Hi 

18    35,05 
S3    55,34 

III 

8;o-«° 

37    07   23,83 
34   33.97 
25    17.91 

111- 

ili 

11    05.83 

ill 
.  ill 

so    37.43 
10   06.16 

BK 
III 

4fl    13.45 
3tt    50    47.1W 

ill 
III 

la 

16    40.01 

07    48.91 

III 

ill 

33    38!4S 

IS  sa.4o 

8BO-B0O 
m    32    1S.D5 

SB  ie.«7 

ill 

ill 

Hi 
III 

ill 

ill 
ill 

28    21.07 

m  w  si.aj 

eIee 

do 

ElEE 

eIe;: 

do 

;;:;Ie:::; 

:::::|:::::::: 

eIee 

ElEE 

eIee 

do 

E|EE 

--dS:::::::: 
L,8 

R^ 

Kept,  ;g. 

H^J-  'S' 

ato 

KICHIOAN. 


Wen™* 

48    07    43.68 

05  23,60 

36    44,66 

47    06 "38,40 

06  43.06 
04    20.27 

4S   01    3S.01 

87    13   S3, 10 

XI    45:21 

85^-800 

86    -St    41,30 

05    15,Bl 

"li.'^'' 

-"-Edo :;:::::; 

do 

:::::S::::;::; 
:::::$:::::::: 

BS; 

h 

IS 

BUflaFotnt 
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MICHIGAN-Continued. 


Name. 


Latitude.         Longitude.       Authority 


Divide 

Grand  Island 

Manistique 

MudLaKe 

Shelter  Bay 

Sturgeon 

NW.  comer  of  NE.  i  sec.  16,  T. 

R.  19W. 

NE.  comer  sec.  27,  T.  46  N.,  B.  19  W. 
SE.  comer  sec.  4,  T.  45  N.,  R.  20  W... 


Beforence. 


42  N. 


Baldwin 

Carp 

Dexter . . 
F. 


Granite  Island 

Light-house 

Huron  Island  light-house . . . 

Huron  Mountains 

Ives  Hill 

Marquette : 

Light-house •... 

Methodist  church  spire . 

City  hall  dome 

Mount  Mesnard 

Morgan. 

Saginaw 

Triloba 


469-470 

o        /  /' 


46 


41.12 
43.34 
31.57 
14.00 
17.83 
26.07 
31.40 

44.00 
06.50 


46 


21 
31 

08 
19 
28 
02 
02 

21 
19 

460-470 

32  57.85 
06.70 
02.57 
18.28 
15.47 
15.00 
47.70 
42.30 
26.19 


30 
30 
28 
43 
43 
57 
52 
49 


32 
32 
32 
30 
31 
27 
36 


47.90 
43.40 
30.00 
48.34 
48.26 
41.10 
17.94 


Crebassa 

Middle 

North  base 

Portage  Biver  light-house 

Quaquaming 

South  base 


46 


460-470 

59  00.52 
55.09 
48.01 
41.10 
20.23 
17.76 


65 
56 
58 
52 
52 


I        460-47° 

Ontonapron  County  light-house |  46    52    27. 60 

Porcupine  Mountain '         47    01.05 


Beaver  Tail 

Bois  Blanc  Island 

East  base 

Gros  Cap^ 

Mackinac  Island 

Mast 

Pointe  aux  Ch§nes 

PointeFuyard 

Pointe  St.  Martin 

Rabbit  Back 

Round  Island  astronomical  station. . . 

St.  IgnacG 

Spectacle  Reef 

west  base - 


Beaver  Island.. 

Cathead 

Garden  Island . . 

Gull  Island 

Hat  Island 

High  Island 

Middle  Village.. 

North  Fox 

North  Manitou  . 

Pine  River 

Point  Patterson. 

SeulChoix 

Scott  Point 

South  Fox 


Boyer  Bluflf 

Burnt  Bluflf 

Fishdam 

Northwest  Manitou 

Peninsula  Point  light-house. 

Pine  Hill 

Rock  Island 

South  Manitou 


46°- 

45  57 
46 
45 
52 
51 
34 
55 
55 
58 
55 
50 
51 
46 
47 

46°- 

45  36 
10 
49 
42 
49 
43 
34 
28 
03 
19 
58 
55 
57 
24 


46° 

56.72 


19. 
22. 
57. 

28. 
28. 


1)3 
14 
81 
73 
44 


39.82 
58.07 
10.21 
17.84 
06.81 
09.12 
05.02 
13.80 

46° 

25.56 
58.09 
19.46 
09.24 
01.87 
54.35 
42.39 
09.94 
5L52 
55.73 
04.29 
14.69 
34.63 
58.06 


45 


450-46° 

25  12.81 
09.73 
37.33 
23.00 
04.60 
36.96 
53.11 
35.24 


41 
57 
09 
40 
51 
24 
00 


860-87° 
o       '        // 


86 


87 


88 


85 


86 


37.71 
36.49 
65.05 
24.45 
16.95 
10.95 
17.40 

27.70 
13.90 


39 
41 
35 
48 
69 
41 
41 

39 

48 

870-880 
35  05.25 
06.84 
33.91 
66.47 
41.29 
43.70 
56.40 
17  68 
05.66 


25 
47 
36 
24 
24 
59 
65 
50 


22 

23 
23 
23 
30 
43 
29 


34.70 
31.70 
47.60 
69.23 
65.32 
00.52 
21.83 


880-890 
24  18.17 
22.75 
59.46 
60.70 
21.79 
16.75 


14 
26 
24 

22 
29 


89O-90O 

89    19    33.40 
43    50.84 


840- 
84  10 
21 
42 
50 
36 
06 
•  54 
22 
31 
43 
36 
43 
08 
46 


86° 

15.24 

21.47 

02.99 

06.98 

58.03 

25.89 

48.49 

48.77 

65.29 

18.97 

44.60 

36.09 

10.73 

22.40 


860-860 
29  49.27 
05.65 
13.82 
00.32 
57.18 
01.50 
13.43 
26.25 
44.32 
60.43 
15.18 
40.40 
44.46 
37.49 


37 
31 
50 
17 
41 
06 
46 
59 
14 
39 
64 
41 
51 


860-870 
56  11.49 
39.83 
34.19 
46.52 
02.40 
55.48 
00.00 
01.74 


42 
29 
02 
58 
63 
49 
09 


L.S 

do.... 

do.... 

do.... 

do.-.. 

do.... 

do.... 

do.... 

do.... 

G.  S 


L.  S 


-do 
do 
do 


do 
.do 
.do 
.do 


do 

do 

do 

do 

G.  S.. 

do 

L.  S.. 


-do 
.do 
.do 
.do 
.do 
-do 

-do 
.do 

.do 

-do 

.do 

do 

do 

do 

-do 

do 

-do 

.do 

.do 

.do 

.do 

.do 

-do 

.do 

do 

.do 

do 

-do 

do 

do 

do 

-do 

-do 

do 

do 

.do 

.do 
.do 
-do 
.do 
.do 
-do 
.do 
-do 


I 


Final  Rept. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Bull.l2S 

Do. 

Do. 

Do. 
Final  Bept. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Bull.  122. 

Do. 
Final  BdX>t 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Da 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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,MlcmOAH-i 


n™.. 

LatttDde. 

Longltndo. 

Anthority. 

4fi=>-«'> 

« n  K 

IT    «-BT 

sli 

17    11,23 
U    12.90 
44°-46° 

"Hi 
III 

06    3i:73 
440-450 

4i=_Mo 

48''-44'' 

43    54    65.71 
42    40.03 

01    li.71 

01    01.30 

03   (».eo 
U3    07.30 
47    24.  T4 

III 

III 
3I;!S 

51    21.63 

85   27.10 
03    38.30 

^  43''-44'' 
no    00,10 

31    33,00 

4»»-t4° 
43    IT    39,00 

17    30,70 

17    30.70 

13    07    Sil.BO 

SJo-BS' 

"  li  11 
ill 

00  uato 

S90-8S-' 
83    i»'e7.9T 

38   BtItO 
38   20.19 
S3    54.38 

Sfto-ST" 
86    U    69.36 

41    06.45 

18    B3.fi0 

65    82.78 
IS    lO.IB 

III 

M    17.  GO 

!!  Ji-J! 

67  Baa) 

Sffi:S 
SK 

18    55.80 

840-S50 
81    33    17.00 

33    37.30 
36    31.70 

e5=-88° 
85    01    58.10 

01  52.50 

05   03.20 
48   laio 
880-84° 

ea  08  30.31 

""it?* 

do- 

El:;;;;;;; 

;:;;:dS ::;:::;: 
:::::3;;::::::: 

;;;;;!;;;;;;;; 

do.__ 

:::::do:::::::: 

do 

-—do-- 

—do 

-— do 

do 

do 

":::dSv.:::::: 

-...do 

do 

—do 

-—do 

:;:;;::;:::::: 

do 

:::::S:::::;;;: 

do 

-::::do-""" 
:::::3::::::::: 

1,  new  prtmary  trlanirula- 

BBC  12,  T.  88  N.,B.  S9  W... 

rtion  of  Keaaley  and  East 
itJon  of  Keaaley  and  Bagi- 

rtJoD  of  CsUiottn  and  Llti- 

3tlon     of    tMhoun   and 
tUiiHtreetB. 

Do. 
Do. 

Do, 
Do. 

T  -- 

Do- 

wAaomer 

Do. 

etdon  of  aioaot  State  and 

intorsectiou  ot  Waahinit- 
.  Um  streets. 

''al^lRT.'l2N,',H.2W": 

record  otBcfi,  northwest 

rtioQ  of  Main  and  Cam. 

Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do, 
Do. 

Do. 

Do. 

Do. 
Do. 
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MICHIOAN-Gontiimed. 


Name. 


Latitude.      '    Longitude. 


Brodhead 

Detroit : 

Astronomical  post  (east  pier)  in 

lake  observatory. 
Intersection  of  axes  of  Washingr- 
ton  and  Orand  River  avenues. 
Spire  St.  Paul's  Episcopal  church, 
on  northeast  corner   of  Con- 
grress  and  Shelby  streets. 
Tower  of  lire- engine  house  on 

Russell  street. 
East  pier  lake  survey  observa- 
tory. 

Ecorse 

Field 

Howell : 

Astronomicalpost 

Intersection  Higgins  and  Monroe 

streets. 
Intersection   of  axes  of   Grand 

River  and  Higgins  streets. 
Southwest  corner  of  court-house. 

North  Wyandotte 

Pointe  Monill§e 

Pontiac : 

Methodist  Episcopal  church  spire  . 
Intersection  of  axes  of  Saginaw 
and  Church  streets. 

Court-house  cupola 

SE.  corner  sec.  J»,  T.  3  N. ,  R.  10  E. . 

River  Rouge .^ 

Tecumseh  Presbyterian  church 

Sugar  Island 

NW.comer  seel,  T.2N.,  R.4E 

SE. comer,  sec. 29, T. 3  N.,  R.  10  E 

Sunday  

Charlotte : 

Intersection  of  axes  of  Oliver  and 
Stoddard  streets. 

Jail,  northwest  comer 

Corunna : 

Intersection  of  axes  of  Mc Arthur 

street  and  Shiawassee  avenue. 
Intersection  of  axes  of  Shiawassee 

avenue  and  Flint  road. 
Court-house,  southwest  corner  . . . 
Northeast  corner  schoolhouse  on 
corner  of  State  street  and  Shia- 
wassee avenue. 
Jackson  : 

Comwell  &  Emerson's  chemical 

works,  brick  chimney. 
Hibbard  House,  northeast  comer. 
First  Methodist  Episcoiml  church 

spire. 
Intersection  of  axes  of  Main  and 

Mechanics  streets. 
Michigan  State  Prison,  main  tower 
Intersection  of  axes  of  Main  and 
Jackson  streets. 
Lansing : 

Dome  of  capitol 

Intersection  of  Washtenaw  and 

Washington  avenues. 
Intersection  of  Michigan  and  Cap- 
itol avenues. 
Marshall . 

Intersection  of  Kalamazoo  ave- 
nue and  Mansion  street. 
Court-house,  northwest  comer  .. . 
NE.  corner  sec.  16,  T.  4  N.,  R.  2W  .... 
NE.  corner  sec.  13,  T.  2  N.,  R.  5  W.... 
NW.  comer  sec.  2,  T.  3  S.,  R.  1 W  .... 
NW.  corner  sec.  25.  T.  2  S.,  R.  6  W. . . . 

SE.  comer  sec.  8,  T.  5  S.,  R.  1 W 

SW.  comer  sec.  28,  T.  7  N.,  R  3  E  .... 

Allegan : 

County  record   building,  north- 
west corner. 


420-48° 

o       /        // 

42    09  30.50 

30  00.80 

20  01.40 

19  45.90 


20 

19 

15 
17 

30 
36 


41.00 

58.65 

21.40 
34.20 

00.24 
11.18 


36    23.20 


36 
12 

00 

38 
38 

38 
38 
16 
00 
05 
35 
38 

42° 
42    03 


24.50 
49.20 
49.60 

03.20 
06.70 

22.00 
06.95 
15.40 
15.00 
25.40 
59.60 
07.00 

43° 

16.04 


33 

58.98 

33 

52.40 

58 

52.00 

58 

37.92 

58 

58 


54.30 
47.50 


15  45.50 

14  48.90 

14  60.00 

14  49.40 

14  34.70 

14  49.40 


43    56.10 
43    47.60 

43    55.79 


16  34.70 

16  16.70 

44  21.90 

34  04.30 

14  49.30 

16  27.60 

03  55.00 

58  11.20 

420-43° 

43    31  44.70 


880-840 

Off! 

83    08  15.00 

08  07.40 

08  04.60 

02  53.60 


02 
03 

08 

oa 


55 
55 


55 


31.50 

08.60 

09.50 
23.10 

44.25 

50.85 


Authority. 


RefiBFesioei 


L.8 PinalRept 

do Do. 

j 

do '         Do. 

I 
do i        Do. 


.....do 
do 


.do 
.do 


Engr.  Corps.. 
L.8 


42.60    ! do 


55 

08 
10 

17 
17 

17 
17 
07 
56 
08 
56 
17 

84° 
84    27 

50 

50 

07 

07 

07 
07 


41.40 

48.50 
53.70 

20.50 
22.60 

30.00 
15.60 
34.90 
54.60 
35.40 
01.60 
15.50 

-85° 
42.10 

01.20 

13.90 

02.90 

02.85 

00.80 
05.00 


34  23.90 

24  13.70 

24  39.60 

24  19.20 

24  36.60 

34  30.00 


33    23.20 
33    11.30 

33    16.95 


57    49.20 


57 
32 
50 
24 
57 
29 
07 


47.00 
37.40 
10.10 
12.40 
49.20 
00.40 
40.30 


-do 

-do 

do 


do... 

do... 


....do 
....do 
..-.do 
..-.do 
-...do 
.-..do 
....do 


860-86° 
85    51    08.50 


.-.-.do.-. 

.--.do... 
....do... 


.do 


..do 
...do 


do 
do 


.do 


.do 

-do 
do 
do 
do 
do 
.do 
-do 


do 


I 


do 

-do 

do 

do 

do 


do 
.do 


Do. 

Do. 

Da 
Do. 

Ropt.76. 
Pinal  Sept. 

Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do*. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 


Do. 

Do. 
Do. 

Do. 

Do. 
Do. 


Do. 
Do. 

Do. 


Do. 

Do. 
Do 

go. 
0. 

Do. 
Do 
Do. 


Do. 
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MiCHlQAS— CluntinnBil 


Authority.      Befercnce. 


AllE 


fan— Contlnnod. 
nterflection  at  B,X- 
nnd  TrowbridBB  st 


■B  of  Walnut 

Northwest  corut'r  ooonty  Imilii- 

in^- public  Bqnarpr 
QrandEaplds: 

aw.cornerof  NW.  1  of  aeo.M.T. 

7N..  B.  11  W.,  at  lottraeetiQii 

of  Faltnu  anil  Dirislmi  etreete. 
Intersectinn   lit  Axes  of  pQlton 

atreet  hdo.  Jofferean  avenno. 
Haetinga: 

Intersection  ol  Chnruh  and  State 

streets, 
ronrt-honse,  BouthwesUoreor   .. 
IntciHoctlonofoieBof  Br!«  " 


(if   projected  solieK' 


Intersection  of  axes  tit 

Park  atreots. 
JaJlpBontbweat  fMimer. 
Paw  Paw.  inteiwecCioD  of  oi 
and  Van  Buran  Btreeti. 


irsee.a8,T.2N.,R.iaW. 


t.  Joseph,  Congregational  uhnrch 
«P.  corner  sec.  a«,  T.  1  N. ,  B.  17  W ... . 


Methodist  Epls(»pal  churcli  r.plre . 

Preebrt«iiitD  Ohnrch  Bplre 

** Lnthoranchnrchspire.-. 


Light-hoi 
Stony  Pcpiiit 


NE.o 


:a.U,15,22,and23,T.6S. 
s,  23,23,  a8.«nd37.T.J8. 

s.  s5,3e,a9,aDd3e.T.  es. 

!C.B,T,8S,,R7E 


Adrian.  flagstafT  on  engine  houa 

Fairfield 

Hiilsdulo 

Court-bonfio  dome 

CoUage  clock  toWDI-... 
Hndnon  ConHregBtional  el 

Pittsford 

Praltvilln  ('liail!h 


Colby  WrlnjtBr  Co.  factOTy ,  aonth- 
PJrst  Baptist  ohnrch  sjiire. 
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UICHIQAN— CoDtlnned. 

liongitnie.       Anthorlty. 


Comer  of  m 

R.IE. 
Comer  of  at 


i.l9,20,£»,«id30,T.aS..     ' 

i.22.!3,28,iuid3T,T.T8..  I 

IT«ec.  a,T.BS.,  B.3E 

««eo.l,  T,fl8.,RlE         .  I 

ierwt.37,T.«8.,B.3-W.... 


V,  comer  ot  NW.  l  ot  eec.  ZI.  T.  8 
r.'co'mer'of  NW.  i  of  sec,  M,  T.  8 


Hchooihoiue,  Dorth  cupul  a 


Woolen  mill.      ,, 
8W,  corner  of  t^W,  1 

8.,B.8W. 
SW,  corner  of  SE.101 

B.  10  W. 
8W.  comer  of  NW.  } 

S.,  R.  11 W, 


Bald  Ton 
Bertraiid 

uaton.. 


11. 10,  22,  and  33.  T.  8  S. 
e.35.T.88.,B.20W... 


U  53.30 

03  30.10 

11  la.ao 

13  12.80 

X  os.oo 

28  31.80 

15  W.TD 

39  05.10 

37  31.90 


10  01.10 
16  00.10 
27  12.15 

2S  0S.IIO 

35  08.80 

25  It.  20 

38  01.50 

38  08.30 

38  3S.10 

38  28.S0 

11  38.00 


II    10.30 

22  ao.7o 

35    33.90 


do 

do 
do 
do 

do 
do 

do 

do 
do 

do 
do 

do 
do 
do 

do 

do 
do 

do 

do 

do 
do 
do 
do 

do 
do 
do 

do 

do 
do 


Outer  Island- 

o    *l''-*^!'. 

"ill 

68    09.82 
Klo-W 

"ill 

Mo-M" 

Ve    01    55.13 

86°-8I= 
80    19    11.80 

870^0 
37    03   51.80 

ii 

" !  1" 

18    11    ieu 
li    17.89 
IB    05.81 

10    13    19.11 
IB"-!*'' 

25    13,71 
46°-16° 

15  n  ia.B7 

10   W,60 

13  08.  ao 

10   »>.fl3 
05    18.78 

:::::S:;::;::; 

—  .-do 

—-do 

do 

.—do 

:::::S:::::::: 

SJ 

. 

Do. 

tn«. 

'^STJiS^T  -  ""* 

Do. 

Do. 
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^TnSiCO^aiN-Continned. 


Name. 


Latitude. 


Longitude. 


Authority. 


Oconto  County : 

NE.  comer  sec.  8,  T.  80  N., B. 23E. 
Light-house  on  Qreen  Island 


St.  Croix  County : 

8E.  comer  sec.  34,  T.  31 N. ,  E.  1»  "W. 
SW.  comer  sec.  33,T.  31 N. ,  E.19  W. 

Brown  County,  NW.  comer  sec.  26, 
T.24N.,B.2iE. 

Bruce 

Debroux 

Gales 

Little  Tail 

Long  Tail  Point 

Peshtigo 

RedBajiks 

Red  River 

South  Egg 

Appleton,  St.  Lawrence  Unirersity, 
center  of  dome. 

Calumet. 

County,  NW.  comer  sec.  31,  T. 
20N.,R.  19E. 

Clayton 

East  De])ere 

Fort  Howard 

Freedom 

Green  Bay,  court-house  dome 

Oneida 

Outagamie  County,  8E.  comer  sec. 
35TT.21N.,  R.17E. 

Oshkosh 

Stockbridge 

West  Depere 

Winnebago  County,  SW.  comer  sec. 

13,  T.20N.,  R.16E. 
Monroe  County : 

NE.  comer  sec.  1,  T.  18  N..  R.  1 W. 
SE.  comer  sec.  13,  T.  18  N. ,  R.  1  W. . 
Valley  Junction,  SW.  comer  sec.  31, 

T.21N.,R.3E. 
Milwaukee : 

Court-house,   axis  of  figure   of 

Justice. 
Catholic  church  spire 


o 
45 


46°-46o 

06 
03 


24.20 
23.20 


460-46° 

45    07    21.80 
07    22.10 

440-46° 

44    31    53.70 


31 
50 
61 
41 
36 
50 
36 
45 
50 


30.37 
10.43 
14.48 
14.76 
49.10 
06.73 
40.26 
40.00 
20.75 


440-46° 

44    15    39.20 


Brown  church 

Canty 

Delafield 

Do 

Dodge  County  : 

SW.  comer  of  SE.  i  sec.  24,  T.  12  N., 
R.15E. 

NW.  comer  of  SW.  i  sec.  3,  T.  9  N. , 
R.16E. 

S W.  comer  sec.  3,  T.  9  N. ,  R.  16  E  . . 

SE.  comer  sec.  33,  T.  12  N.,  R.  16  E. 

NW.  comer  sec.  3,  T.  13  N.Jl.  16  E. 

SE.  comer  of  SW.  \  sec.  33,  T.  11 N. , 
R  17  E 

SE.comer  sec. 32, T.  11 N., R.  17  E . . 

Blast  ba«» 

Eldorado 

Erin 

Do 

Fond  du  Lac  County  : 

Spire  of  Catholic  church  in  Byron 
Township. 

NE.  comer  sec.  10,  T.  14  N.,  R.  16  E. 

SW.  comer  sec.  10,  T.  16  N.,  R.  16  E . 

NW.  comer  SW.  i  sec.  34,  T.  14  N., 
R.16E. 

SW.  comer  sec.  34,  T.  14  N.,  R.  16  E. 

NW.  comer  sec.  4,  T.  14  N. ,  R.  17  E  . 

SW.  comer  sec.  20,  T .  16  N . ,  R.  18  E . 

Holl 

Horicon 

PtaL123 8 


10 
10 


12.64 
12.80 


870-880 

o         '  " 

87    39    42.90 
20    34.60 

920-980 

92    41    24.60 
43    52.10 

870-88° 
87    54    25.20 


53 
38 
51 
59 
58 
37 
51 
41 
21 


58.14 
28.84 
26.86 
23.07 
59.20 
43.23 
64.19 
07.07 
06.79 


880-890 
88  23  58.80 


16 

17 


45.78 
02.20 


12 

04.07 

32 

41.11 

24 

19.52 

00 

27.38 

30 

30.28 

02 

34.05 

20 

06.61 

22 

00.92 

30 

50.90 

00 

48.00 

31 

36.53 

10 

09.68 

14 

38.70 

23 

43.70 

01 

13.64 

32 

28.14 

06 

16.17 

19 

26.12 

24 

12.73 

16 

16.02 

11 

58.90 

32 

39.30 

440-450 

90O-91O 

44  04 

28.60 

90  25 

56.70 

01 

49.60 

25 

56.00 

14 

57.24 

25 

66.70 

480- 

-440 

870. 

-880 

43  02 

31.80 

87  64 

18.40 

02 

30.50 

54 

15.00 

430-440 

880-890 

43  16 

42.19 

88  62 

53.63 

23 

19.58 

04 

37.41 

01 

56.97 

23 

34.00 

01 

59.46 

23 

29.35 

28 

24.50 

44 

01.90 

16 

36.00 

35 

48.60 

16 

09.70 

a5 

4«.30 

27 

28.60 

34 

52.60 

37 

5G.70 

34 

55.10 

22 

14.30 

29 

29.00 

22 
42 
52 
14 
14 


14.30 
39.67 
20.81 
39.00 
41.49 


40  29.00 


42 

51 
38 

37 
43 

60 
20 
28 


19.00 
54.30 
22.50 

56.60 
08.60 
01.70 
41.62 
11.07 


30 
28 
34 
19 
19 


04.70 
42.05 
54.97 
39.88 
a5.18 


27  02.50 


33 
35 
34 

34 

28 
22 
15 
34 


47.30 
03.80 
54.90 

54.30 
56.10 
55.40 
51.27 

54.84 


do 

.....do-... 
.....do.—. 

do 

do.... 

do.... 

G.S 

L.S 


Reference. 


L.S 

.....do 

do 

.....do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do...... 

do 


.do.. 

-do. 

.do.. 


...-do... 
....do... 

C.&G.S 

G.S 

L.S 

C.&G.S 

L.S 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

.....do... 

G.S 

C.&G.S 

L.S 


Final  Rept. 
Do. 


Do. 
Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 


Do. 
Do. 


Bull.  122. 
Final  Rept. 


Do. 

Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Bull.  122. 

Final  Rept. 

Do. 
Do. 
Do. 

Do. 
Do. 
Do. 

Bull.  122. 
f  Inal  Rept. 
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WISCONSIN— Continued. 


Name. 


Latitude.         Longitude. 


Jefferson : 

Catholic  church 

Methodist  Episcopal  church 

Kewaskum 

Lebanon 

Do 

Minnesota  Junction 

New  Lisbon 

Oakfleld 

Springvale 

Taycheedah 

Watertown,  church 

Waupun 

West  base 

Woodland 

Do 


I    o 


480-44° 

/        // 


43  00 
00 
29 
16 
16 
2» 
08 
38 
46 
50 
11 
87 
41 
22 
22 


20.30 
27.10 
36.18 
37.61 
35.13 
28.45 
16.86 
20.04 
05.32 
06.63 
43.08 
45.11 
50.58 
37.90 
14.71 


Arena,  church  belfry 43 

Arlinfirton 

Blue  Mounds 

Burke 

Courtland 

Deerfleld ,  church , 

Devils  Lake i 

Fitz  Simmons ' 

Gibraltar 

Insane  asylum 

Liberty  Mound 

McFarland,  church 

Madison : 

Astronomic  station  (1873),  stone. . 

Baptist  church 

Capitol 

Ci^Hall 

EpiscoxMd  church 

Congregational  church 

Irish  Catholic  church 

Presbyterian  church 

University 

Mazomanie  church,  white  steeple — 

Medina 

Norwegian  church 

Observatory  Hill 

Springfield 

St.  Martin's  church 

Stewart 

Sun  Prairie,  highest  church  spire — 
Windsor 


480-440 

09  53.11 
42.84 
43.57 
01.65 
04.96 
29.06 
08.37 
42.56 
37.75 
00.13 
00.30 
57.78 


Bear  Bluff 

Big  Hollow 

Brown  church  steeple 

Helena 

Railroad  bridge,  bolt 

Highland 

Catholic  church 

Lone  Bock : 

Church  spire 

Bluff 

Meridian  station,  2 

Pine  Knobs 

Point  Judas 

Quarry  Bluff 

Spring  Green : 

Methodist  Episcopal  church  spire. 

Base,  east  end 

Base,  west  end 

Wyoming 

Caledonia 

Kenosha,  Catholic  church  spire 

Racine,  Methodist  Episcoi)al  church. . 
Somer 


Bald  Bluff 

Bristol 

Clinton : 

Norwegian  Lutheran  church 
Junction  church 

Parian  CbWCll  .--r r-r-    T-r... 


43 


42 


42 


19 
01 
07 
30 
02 
24 
25 
20 
08 
01 
00 


04 
04 
04 
04 
04 
04 
04 
04 
04 
10 
07 
00 
42 
10 
10 
12 
11 
14 


33.08 
26.44 
31.42 
34.43 
28.73 
26.52 
22.23 
40.23 
33.81 
42.56 
36.96 
23.86 
22.04 
30.04 
55.68 
01.90 
08.97 
23.94 


480-440 

13  04.04 
45.42 
55.67 
08.44 
28.79 
06.55 
49.26 


12 
02 
09 
10 
06 
02 


11 
09 
07 
04 
13 
12 


02.75 
54.20 
57.51 
38.46 
07.82 
23.38 


10  43.38 

09  41.40 

10  46.50 
04  28.92 

420-48° 

45  32.89 

35  32.90 

43  28.70 

37  10.07 

420-48° 

50  42.76 

32  51.61 

29  37.73 

33  41.82 
35  59,8^ 


880-89° 
o       /        // 


88  46 
48 
13 
35 
35 
43 
11 
34 
43 
22 
43 
43 
34 
28 
29 


41.19 
06.67 
33.43 
29.84 
34.51 
47.64 
57.32 
36.51 
54.06 
19.17 
39.49 
49.81 
06.62 
51.00 
50.48 


89 


89O-90O 
54  46.38 
14.00 
04.60 
48.41 
37.62 
21.96 
41.50 
10.30 
56.06 
48.29 
40.76 
06.04 


90 


87 


88 


18 
51 
16 
06 
06 
43 
39 
35 
23 
09 
17 


08.41 
01.13 
58.22 
04.24 
08.96 
07.18 
04.41 
08.63 
10.39 
47.55 
11.84 
24.11 
29.06 
47.84 
21.23 
37.28 
36.13 
18.35 

90O-91O 
08  35.23 
43.04 
45.80 
30.78 
50.08 
51.28 
53.51 


24 
23 
22 
23 
23 
23 
23 
23 
24 
47 
02 
41 
20 
36 
35 
56 
12 
16 


05 
16 
00 
01 
21 
22 


11 
13 
25 
01 
13 
08 


57.53 
00.66 
43.07 
59.09 
63.99 
26.63 


04  05.38 

08  45.04 

06  52.10 

10  54.38 

870-880 

56  48.43 

49  17.70 
46  56.90 
52  33.60 

880-890 

36  15.73 

02  08.78 

50  35.04 

51  38.34 


Authority. 


C.&Q 

do... 

G.S 

C.  &  G.  S 

L.S 

.-..do... 
.....do... 
.....do... 
...do... 
....do... 
C.&Q.S 

L.S 

....do... 

G.S 

L.S 


S.... 


c 


&Q.S. 
..do..  . 
..do.... 
..do-... 
.-do.... 
..do.... 
..do.... 
..do.... 
..do.-. 
..do.... 
.-do.... 
..do.... 


.do. 
-do. 
.do. 
-do. 
do. 
-do 
-do. 
.do. 
.do 
.do 
.do. 
.do 
.do. 
.do 
.do 
.do 
.do 
.do 

.do 

.do. 

.do 

.do 

.do 

.do 

.do 

-do 
.do 
.do 
.do 
.do 
.do 

do 
.do 
.do 
-do 


L.  S 


do. 
.do., 
-do.. 


C.  &  G.  S. 
L.  S 


C.  &G.S. 
do 


Reference 


4o,...-r,r 


BnU.122. 

Final  Beir 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 

Do. 
Bull.  123. 
Final  Bepi 


Pinal  Rep 
Do. 
Do. 
Do. 


Do. 


1      QEOGBAPniC  POSITIONS  IN  THE  UNITED   BTAl-ES. 

WISCONSIN— Cmtinoed. 


HXM. 

L.Utnd8. 

Longitnae. 

ABthoritT. 

"III 
ill 

SO    35:iW 

"  1  11 

Bu  m'.ne 

lis 

13  is,eo 

ill 

ill 
ill 

31    t!.33 
46    85.42 
S7    15,43 
%    24.46 

83   51.40 

«'>-4»o 

43   30   OS.IH 

B)   (e,S3 

S7    SS 

ill 

ill 

44    00,47 

lis 

GO    54.11 

30   28:40 

MINNE80T 

o  ^'*:'^, 

PlnnlBept. 

si 
is 

44    33 

44    05 

00 

83 

BO 
U 

s 

45 

.4?»;:;; 

caOB... 

I...*..:;::: 

0.SO.B-- 

t.-if"-:- 

"n.,™^*;.     ■  ™""""  ™''' 

8*o-W 

C.*G.B 

::::;f.::::::: 

;;::!::::;:■ 

do 

eII; 

fi::::i 

HIS 

u 

10    » 

(B    31 

00   5! 
IT    44 

ll 

IB  a 

as 

ii 

"ll 

11 

26  a 

n  00 

4S   ss 

20    4t 

II 

20    01 
!S    63 
28    44 

84 
45 

a 

i 
1 

87 

53 

1 

i 

30 
tfi 

1 

1 
1 

W 

M 
1 

ial,     McthodlBt      Bl)toi<ii«l 

:  County. 

Dq. 

A, 

trKnob - 

47    63    40,18 

47 '-48° 

"  1  11 

K8    V>.W 

SB    60    33,77 
01  =02' 

Bl    30    30.36 

FinrfKept 

g: 

wrtwi - 
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MINNESOTA— Continued. 


Name. 


Buchanan 
Lester 


Minnesota  Point,  light-house. 

North  base 

Oneota 


Mound  View. 


Hampton 

Prescott 

Bed  Wing : 

Spire  Catholic  church. . 

Astronomic  monument 
Woodbury 


Buck  Hill 

Hopkins 

Marcotta... 

Prosi)ect  Park 

Bamsev 

St.Paul: 

North  base 

South  base 

SE.  comer  of  custom-house 

Wallace 

Washburn  Home 


Latitude. 


o 
46 


460-47° 

56 
51 


28.07 
55.11 

400-47° 
46    42    36.20 
45    27.89 
45    18.54 

460-46° 

45    05    ao.53 


44°- 
44    3(5 
40 


45° 

36.74 
40.86 


33    44.64 


54 

44° 

44    43 
55 

48 
58 
59 

59 
54 
56 
54 
54 


51.97 

46° 

22.90 
10.44 
52.32 
06.38 
19.21 

42.44 
59.81 
43.00 
19.55 
46.49 


Longitude. 


91° 

o       / 

91  47 
59 

92° 

92  01 
04 
07 

98°- 

93  10 


-92° 


// 


19.82 
14.32 

98° 

33.00 

43.26 

50.85 

940 

02.11 


92o-98° 

92  56  26.73 
45  41.59 

31    49.65 


93 


56    38.02 

98°-94° 

17  04.84 
25.90 
56.48 
36.28 
18.97 


27 


12 
00 


09 
09 
05 
05 
16 


51.34 
52.02 
34.00 
12.14 
36.07 


Authority. 


Reference. 


L.S 


.do 

.do 
.do 
.do 


C.&G.8. 


do 
do 


L.S 


C.&G.S. 


.do 
-do 
-do 
-do 
.do 


-do 
-do 
-do 
.do 
.do 


Final  Bept 
Do. 


Do. 
Do. 
Do. 


Do. 


IOWA. 


Sherrill  Mound 


Bluffs  ... 
Council- - 
Crescent . 
Henton  - . 
Loveland 
Taylor 


42 


41 


420-430 

36    17.21 

41°-42o 

14  32.44 
32.75 
09.58 
04.82 
06.67 
13.15 


Boardman 

Hughes-.- i. 

Keokuk 

Mrs.  W.  H.  "Sample's  house. 

Presbyterian  church  spire . 

Unitarian  church  spire 

Lower  base 

Upper  base 

Yellow  Banks 


Hamburg  .. 
McCracken. 

Pugh 

Quarry 

Thurman. . . 


40 


16 
21 
06 
30 
41 

40°-41o 

24  39.68 
38.06 
34.70 
40.93 
53.11 
49.32 
04.58 
43.51 
24.65 


24 
24 
23 
23 
23 
25 
25 
24 


40°-41° 

40  33  20.06 
40  27.16 
46  33.28 
56  27.62 
50    55.04 


900-91° 

O  '  // 

90    47    33.37 

9oO-9«° 

95    50  35.43 

51  09.91 

52  16.73 
49  00.85 

53  16.76 
56  31.47 

9l°-92° 

26  23.95 
09.13 
44.81 
42.98 
08.60 
47.62 
55.52 
16.34 
20.13 


91 


95 


24 
22 
22 
23 
22 
22 
23 
29 

95°-96° 

37  40.83 
12.33 
22.71 
10.92 
34.40 


42 
44 
47 
45 


C.&G.S 

Mo.  B.C.. 

do... 

do... 

do... 

do-... 

do-... 


Bept. '91. 
Do. 
Do. 
Do. 
Do. 
Do. 

Bept.  *U. 

Do. 

Do. 
Bept.m 

Do. 

Do. 
do '  Bept. 'Si 


Miss.B. 
....-do.. 


-do 

-do 

.do 

do 


.do 
.do 


M0.B.C. 
...-do... 
-..-do... 
..-.do... 
..-.do... 


Do. 
Do. 

Bept-U 
Do. 
Do. 
Do. 
Do. 


MISSOUBI 


Canton 

University 

Congill 

Fox  Biver 

Lagrange 

Craig 

Lan^don  

Napier  ..,.,,.. 


400-41° 

o      /         // 


40 


07 
07 
11 
21 
02 


46.38 
50.67 
27.78 
34.82 
46.88 


400-410 

40  13  00.05 
^  29.30 
a?    45.22 


910-920 

o       /        // 


91 


31 
31 
31 
35 

29 


19.63 
49.67 
20.22 
20.87 
58.45 


950-960 

95  22  43.21 
31  56.12 
14    37.89 


Miss.  B.  C 
....do.... 
...-do.... 
...-do.-.. 
....do.... 

Mo.  B.C.. 
...-do.... 
„,.do,..- 


Bept.'88. 
Bept.'8i 

Do. 

Do. 

Do. 

Bept.'fll. 
Do. 
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MISSOURI— Continued. 


Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

40O-41O 

o       /        // 

40    17    53.47 

26  57.68 

390-40° 
39    22    24.42 
01    88.90 
05    44.76 
25    08.24 
15    15.73 

89°-40° 

39    41    19.73 
42    19.21 
47    20.42 

27  28.99 
27    12.65 

27    15.20 

27  14.30 

52    2t>.76 
36    28.96 

28  07.58 

390-40° 

39    53    21.07 
36    55.15 
27    41.08 

05  37.68 

06  06.04 

950-96° 

o         /           /' 

05    28    06.15 

34  07.44 

900-91  o 

90  54    37.25 

44  57.54 

45  39.42 
59    16.52 

49  37.99 

91o-92° 

91  19    23.43 
20    38.94 
26    15.86 
03    11.31 
03    08.25 

03    07.40 

03  06.30 

30    06.58 
12    53.24 

04  15.33 

940-950 

94    53    54.10 

50  18.61 
58    00.81 
24    56.36 

35  19.19 

M0.R.C 

do 

Miss.R.C..-. 

do 

do 

do 

do 

do 

do 

do 

do 

L.  8 

Rept.  '91. 
Do. 

ille 

Rept.  '84. 
Do. 

Do. 

I _ 

Do. 

er - - 

Do. 

al 

Do. 

irator .  southeast  sable 

Rept.  '88. 
Rept.  '84. 
Do. 

r.. _ _ _ 

na  _ 

"theast  comer  of  high  school 

Final  Rept. 
Do. 

Do. 

Rept.  '84. 
Do. 

lildiTiff. 

>nce    on    northwest    corner 
oyes  and  Fourth  streets, 
ae  observing  post  in  north- 
est  corner  ofhigh  school  yard. 

do 

do 

MiH«.R.C.... 

do 

do 

Mo.R.C 

do 

do 

C.  &  G.8 

do 

>use  -- 

^er. 

Do. 

Bull.  122. 

Do. 

Do 

idence  court-house 

City: 

E'atrick^s  church  spire 

or 

"38"65.29 
43    06.93 

29  58.30 
48    31.34 

27  37.49 

04  06.47 

89°-40° 

39    58    27.88 
33    22.79 

54  55.71 

55  18.39 

880-89° 
38    54    59.25 

05  12.82 
09    39.78 
00    26.00 

56  43.38 
54    38.62 

30  39.64 

51  29.42 

28  12.42 
15    16.55 
36    13.99 
24    32.46 
02    42.5% 
24    23.78 
48    89.97 

54  00.65 
27    57.41 

55  10.84 

55  47.03 
45    30.68 
38    03.00 
50    48.33 
40    13.50 

52  57.31 
19    41.09 
48    04.79 
27    05.85 
52    05.69 
54    27.33 

56  14.28 
50    18.39 

88°-89o 

38    26   22.93 
27    01.78 
27   51.82 

56    01.70 

51  35.96 
59    39.89 

52  11.90 
04    47.07 
35    18.31 

950-960 

95    10    54.30 
01    57.13 
01    28.70 

07  33.29 

90o_9lo 

90  16    05.50 

12  48.87 
18    19.70 
04    54.83 

25  43.16 

18  58.00 
17    32.83 

09  02.01 
55    24.10 
22    17.54 

16  45.37 

43  59.70 

08  40.13 

19  36.79 
07    49.21 

13  09.85 
31    59.53 
go    37.93 
h    33.65 

11  18.10 

12  17.00 

07  22.12 
12    31.51 
11    50.73 
22    31.84 

08  59.63 

17  37.08 

10  38.65 

14  29.76 

26  58.85 

44  19.22 

910-920 

91  16    00.42 
85    48.40 
OQ   45.48 

M0.R.C 

do 

do 

do 

Q.S 

Do. 

uob - - 

Do. 

D(f. 

Do. 

Do. 

>rt,  college  spire 

C.&G.S 

M0.R.C 

do 

do 

do 

MiHS.R.C...- 

do 

do 

do 

do 

do 

do 

do 

C.&G.S 

Miss.R.C... 
do 

C.&G.S 

Miss.  R.C.... 

do 

do 

do 

C.&G.S 

Miss.R.C-... 

do 

do 

C.&G.S 

Miss.  R.C... 

do 

do 

do 

do 

do 

do 

do 

do 

do 

C.&G.S 

do 

do 

3ity 

Do. 

Do. 

%y _ 

Do. 

Do. 

3......... - _ 

Rept.  '84. 
Do. 

r 

Do. 

« 

Do. 

ae.- 

Do. 

Do. 

Do. 

HI 

Do. 

» 

*iieuTifi 

Do. 

Eifiylum 

Do. 

la 

Do. 

Do. 

ri  River 

Do. 

Do. 

ion  _ 

Do. 

Do. 

ya.. 

Do. 

is,  W  asnington  U  ni verslty 

Do. 

Do. 

•*'*' .... 

Do. 

r  Snrin&rs. - 

Do. 

in 

Do. 

Do. 

IS. _ 

Do. 

Do. 

Ase  - - 

Do. 

d 

Do. 
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MISSOURI-Continued. 


Name. 


Pilot... 
Winter 


Hughes. 
Wright 


Caldwell 

Cook  Knob,  pole  in  cupola  in  Cook's 
ice  house. 

Hazel  Hill 

Heard 

High  Point  Tebo 

Kendrick 

EnobNoster 

Lamonte,  Campbellito  church  spire. 

Normal 

Schnackenburg 

Sedalia,  spire 


Latitude. 


Longitude,    i    Authority. 


38 


Baker,  Eingsville i 

Bel  ton,  South  Methodist  church  spire,  j 

Bowler 

Butler,  bam  cupola 

Berry,  Belton 

Chapel  Hill 

Pulton,  Harrisonville 

Hutton  Mound 

North  Mound 

Thornton 

Comer  Ts.  42  and  43,  State  line 

Comer  Ts.  40  and  41,  Rs.  30  and  31  ... . 

Comer  Ts.  19  and  20,  State  line 

Comer  Ts.  17  and  18,  State  line 


Backbone  

Bowles 

Cape  Girardeau- . . 
Normal  school 

Cape  Lecroix 

Commerce 

Floral 

Grand  Chain 

Hofner 

Indian  Creek 

Killion 

Lower  base 

Missouri  Sister  . . . 
Moccasin  Springs. 

North  base 

Rowse 

Rozier 

SiUca 

South  base 

Taylor 

Uncle  Joe 

Upper  base 

Vause 


St.  Genevieve,  church  spire 

Bolivar: 

Astronomical  pier 

Court  house  dome 

Pinnacle  of  schoolhouse 

Methodist  church  spire 

Southwest  pinnacle    Southwest 
Baptist  College. 
North  Springfield: 

Astronomicalpier 

Ozark  Hotel,  flagstaff 

Waterworks,  flagstaff 

Catholic  qhurch  spire 

Drury  College  chapel,  spird 

Centersec.l3,T.29N.,R.22W 

SW.comersec.7,T.29N.^.21W 

SW.  comer  TJON.,R.  21 W 

i  sec.  comer  W.  side  of  sec.  1,  T.  29  N., 

R  22  W 
SW.  comer  sec.  1,  T.  33  N.,  R.  23  W 


880-89° 

o        /         // 


38 


20 

27 


15.99 
46.12 


38    26    01.36 
46    01.63 


880-89° 

34    10.21 
52    02.06 


53 
43 
34 
39 
46 
46 
45 
29 
42 


46.08 
01.28 
39.15 
43  83 
40.  a5 
44.25 
37.89 
56.63 
26.77 


o 
91 


910-920 

/        // 

55.16 
02.87 


47 
26 


C.AG.S 
do... 


920-98° 

92  55    50.61 
22    28.27 

98°-94° 

93  45  21.08 
31  30.45 


45 
12 
34 
25 
33 
25 
44 
11 
13 


05.57 
24.88 
18.80 
57.98 
05.70 
22.98 
15.08 
26.18 
36.00 


88^- 

-890 

940 

-96° 

38  45 

41.91 

94.04 

11.78 

48 

37.64 

31 

48.65 

53 

20.98 

23 

38.30 

46 

51.42 

25 

60.85 

49 

18.89 

33 

32.45 

54 

62.14 

08 

27.27 

38 

48.46 

18 

33.07 

32 

56.24 

10 

48.82 

20 

51.45 

17 

13.20 

50 

10.25 

14 

45.83 

28 

43.66 

36 

44.57 

18 

29.52 

17 

28.44 

20 

47.52 

36 

45.42 

31 

11.86 

36 

42.39 

87° 

-880 

89°-90° 

37  44 

48.74 

89  39 

53.09 

01 

02.61 

12 

31.18 

18 

27.01 

31 

08.86 

18 

45.14 

31 

53.17 

14 

53.51 

28 

05.76 

08 

27.52 

26 

13.19 

20 

50.38 

28 

25.53 

13 

02.59 

28 

27.61 

10 

05.44 

27 

06.25 

30 

59.60 

30 

24,06 

48 

10.73 

47 

27.73 

49 

28.52 

43 

34.53 

04 

41.99 

17 

00.56 

28 

28.64 

27 

13.67 

14 

26.69 

27 

49.10 

03 

34.67 

15 

27.87 

51 

50.03 

54 

54.35 

36 

41.72 

31 

11.11 

13 

49.17 

28 

07.25 

02 

51.93 

14 

15.28 

11 

51.36 

28 

07.18 

50 

40.41 

45 

12.02 

54 

48.43 

60 

20.73 

870-88° 

900-910 

37  58 

45.02 

90  02 

49.75 

87o-88° 

980-940 

37  36 

35.22 

93  24 

47.68 

36 

53.38 

24 

38.00 

37 

01.87 

24 

47.75 

36 

58.28 

24 

34.33 

36 

31.34 

24 

44.78 

13 

15.96 

17 

17.58 

13 

51.56 

17 

16.69 

14 

03.26 

17 

35.36 

13 

42.01 

17 

06.25 

13 

06.66 

17 

16.74 

13 

10.16 

17 

08.59 

13 

35.95 

16 

34.74 

16 

30.65 

17 

50.62 

16 

14.32 

17 

34.33 

36 

47.93 

24 

44.95 

do,... 

Mo.  B.  C . 

C.  &  G.  S. 
do.... 


do.... 
do.... 
.do.... 
do.... 
do.... 
do-... 
do.... 
.do.... 
do-.. 


do 

do 

do 

do 

do 

.  -  .do 

do 

do 

G.S.. 

do 

do 

.....do 
.....do 
do 


Miss.R.C 

do..-. 

do...- 

do.... 

do.... 


do 
do 
-do 
.do 
.do 
.do 
do 
.do 
.do 
.do 
.do 
do 
.do 
do 
-do 
.do 
do 
do 


do 


G.S 


..do 

.do 

do 

.do 


.do 

.do 

.do 

.do 

.do 

.do 

-do 

-do 

-do 

.do 


Reference. 


Bull.  122. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Rept.  '84. 

Do. 
Rept.  '88. 

Do. 
Rept.  *84. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Reptm 

Bull.  49. 
Do. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 

Do. 
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MISSOURI— Continued. 


Name. 

• 

Latitude. 

Longitude. 

Authority. 

Reference. 

mer  T.33N.,R.23W 

87°-88o 

O           /            // 

37    37    38.25 
36    48.25 

860-87° 

36    33    32.76 
46    37.92 

860-87° 

36    39    13.89 
43    43.96 
39    56.00 
az    46.34 
36    34.49 

98o-94° 

0        /         // 

98    23    36.02 
25    31.45 

92°-98° 

92  58    48.69 
69    59.53 

980-94° 

93  17    46.27 
54    48.91 
42    32.43 
32    46.49 
08    47.74 

G.8 

Bull.  49. 

>mer  on  8.  side  sec.  12,  T.  33  N., 
W. 

do 

do 

do 

do 

do 

do 

do 

do 

Do. 
Bull.  122. 

ond 

Do. 

Do. 

field 

Do. 

r. 

Do. 

nob     

Do. 

Do. 

NORTH  DAKOTA. 


liesHieh 

480-49° 
o      /         // 

48    02    19.38 

04  16.94 
10    27.76 

05  24.41 
02    54.45 
10    00.23 

07  44.12 

480-49° 
48    08    27.61 

01  01.49 

08  27.28 
04    35.48 

02  00.86 

04  28.78 

06  00.05 

09  38.38 
00    05.75 

05  21.90 

06  46.02 

02  16.67 
09    19.57 

470-48° 
47    09    08.89 

03  00.07 
18    04.46 
00    45.43 

47°-48° 
47    33    40.56 
33    06.02 

29  61.23 

30  16.36 

31  21.44 
29    39.66 
25    00.43 
18    33.22 
20    36.06 
14    55.88 
12    56.94 

32  12.06 
16    24.60 
35    46.98 
18    46.31 
29    01.42 

470-480 
47    30    17.60 

33  39.64 

43  12.26 
46    33.30 
58    29.89 

37  21.25 

44  32.80 

38  09.18 
52    14.17 
51    19.75 
35    11.70 
50    12.49 

45  68.77 

102O-108O 

Of            // 

102    41    31.33 
44    62.26 
57    18.69 

62  40.07 
34    58.63 

63  15.92 
40    43.08 

108O-104O 

108    27    15.48 
68    03.31 

32  06.26 
12    47.48 
34    53.87 
21    12.67 
44    57.51 

12  66.24 
47    25.34 
37    36.16 
03    67.17 
63    63.54 
34    47.87 

1000-101° 

100  62    19.96 
56    09.64 
59    39.14 
49    25.10 

101°-102° 

101  49    39.49 

40  32.98 
21    16.24 

41  26.66 
a5    06.96 
46    46.49 

25  41.67 

26  22.76 
18    25.19 
08    38.54 
02    49.83* 

21  53.01 

22  44.04 

27  08.67 
16    32.32 

28  44.72 

J02O-108O 

102  02    56.77 
11    37.30 
20    25.79 

33  30.34 
32    40.59 
18    29.59 

29  12.89 

13  35.72 
41    47.32 
40    27.67 
01    36.71 
31    00.20 

14  66.11 

Mo.R.C 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do..! 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Rept.  '91. 
Do. 

im    --..- .-..-- ...... ...... .---..' 

.11 ' 

lutte I 

Fill 

jerry - < 

Do. 
Do. 
Do. 
Do. 

Earth 

Do. 

nds    . 

Do. 

I 

Do. 

Do. 

Ql 

Do. 

Do. 

Do. 

:hit 

Do. 

I. 

Do. 

'ation - 

Do. 

Do. 

o 

Do. 

.ii_. - 

Do. 

on  - 

Do. 

i__ _ 

Do. 

1  Butte     

Do. 

nm 

Do. 

I ................................. 

Do. 

Id 

Do. 

iwa   - 

Do. 

furbor _---_  

Do. 

Do. 

lel 

Do. 

TTiArirJiftTi                   _ . .     

Do. 

3k 

Do. 

nn  -                 ......      

Do. 

luist   ...        -  

Do. 

T%  Tjake 

Do. 

Do. 

jon_. 

Do. 

Do. 

ison 

Do. 
Do. 

}W 

Do. 

Dc. 
Do. 

Do. 

Creek 

Do. 

Do. 

Missouri -   

Do. 

iry - 

Do. 

n> _ 

Do. 

fcdff©.                             

Do. 

Do. 

Do. 

Do. 

Do. 
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NORTH  DAKOTA— Continued. 


Name. 


East  base  . 
GlasHBlTiir 

Lagoon 

Pltun 

West  base  . 


Latitude. 


470-48° 

Off 


47 


Battle  Creek 

Beaver  Creek 

Bismarck 

Cannon  Ball 

Cathead 

Fort  Abraham  Lincoln. 

Fort  Bice 

Fort  Yates 

Gayton 

Givens 

Glencoe 

Harmon 

Kayhall 

Lincoln 

Little  Beaver 

Little  Hart 

Mandan 

Marysville 

Mclntyre 

McBay 

North  base 

Riverside 

South  base 

Sperry 

van  Solen 

Winona 


Fire  Heart 


59 
57 
58 
59 
59 


49.98 
01.14 
47.17 
43.48 
96.26 


46°- 

-47° 

46    06 

44.72 

17 

08.40 

49 

12.34 

23 

55.25 

06 

52.45 

46 

10.00 

31 

47.13 

05 

59.44 

23 

44.04 

19 

54.15 

36 

15.59 

58 

40.13 

44 

03.89 

46 

12.23 

12 

11.61 

41 

56.32 

51 

08.07 

51 

06.89 

28 

27.70 

00 

54.01 

48 

10.89 

37 

22.72 

45 

34.60 

57 

05.97 

16 

03.91 

08 

55.20 

45° 

46° 

45    59 

39.55 

• 

Lon^tude. 

Authority. 

Reference. 

108°-104° 

o       /        // 

103    56    52.94 

MO.R.C 

Rept.  "91. 

55    45.40 

do 

Do. 

28    37.08 

do 

Do. 

21    53.65 

do 

Do. 

59    39.28 

do 

Do. 

100°-101° 

100    39    07.00 

do 

Do. 

31    30.62 

do 

Do. 

45    06.11 

do 

Do. 

38    19.27 

do 

Do. 

32    43.38 

do 

Do. 

50    57.00 

Engr.  Corps . 

Rept.  '75. 

41    12.47 

Mo.  B.C 

Rept.  m. 

38    07.42 

do 

Do. 

31    34.64 

do 

Do. 

34    54.54 

do 

Do. 

30    05.23 

do 

Do. 

57    15.11 

do 

Do. 

40    33.96 

do 

Do. 

51    03.22 

do 

Do. 

32    44.64 

do 

Do. 

49    09.74 

do 

Do. 

55    06.04 

do 

Do. 

48    06.99 

do 

Do. 

32    11.73 

do 

Do. 

30    40.28 

do 

Do. 

48    14.58 

do 

Do. 

43    54.03 

do 

Do. 

47    00.60 

do 

Da 

52    19.87 

do 

Do. 

37    28.84 

do 

Do. 

33    02.12 

do...-. 

Do. 

100°-101° 

100    34    41.14 

do 

Do. 

SOUTH  DAKOTA. 


Ashley 

Aske 

Bunker  Hill - 

Bennett 

Blue  Blanket. 

Blume 

Box  Elder... 

Campbell 

Charger 

Curlew 

Doerschlag... 
Fox  Island.. - 
Grand  River . 

Eirkland 

La  Grace 

LeBeau 

Martin 

McKinley 

Roth 

Scranton 

St.  Benedict. 
St.  Stephen.. 


/         // 


45  37 
33 
06 
24 
29 
41 
46 
41 
03 
25 
58 
28 
32 
46 
53 
19 
55 
20 
36 
14 
50 
12 


Big  Bend 

Burnt  Ridge  . . . 

Cedar  River 

Chapelle  Creek. 

Neck 

Reynolds 

Fort  Thompson 
Wolf  Creek 


44 


Artichoke 
Bad  River 
Barth , 


45.15 
46.22 
21.61 
00.83 
20.96 
19.45 
05.12 
08.63 
20.84 
18.25 
01.94 
29.75 
47.94 
07.63 
49.18 
28.54 
43.20 
12.18 
11.35 
36.96 
30.75 
46.10 


440.450 

13  46.16 
19.73 
42.40 
29.61 
15.29 
45.69 
02.46 
57.01 


01 
05 
16 
08 
10 
06 
01 


44 


44o_45c 

60    27.93 

19  50.86 

20  38.89 


100°-101° 


// 


ICO  26 
22 
14 
13 
24 
20 
24 
14 
21 
20 
27 
18 
29 
17 
23 
17 
32 
12 
20 
13 
30 
19 

990- 

99  37 
38 
54 
54 
35 
46 
26 
18 

1000-101° 

100  21  19.01 
20  39.25 
14    06.58 


16.76 
53.90 
34.37 
28.60 
48.56 
39.18 
20.98 
47.46 
00.95 
20.10 
14.98 
10.20 
49.28 
31.17 
27.76 
22.61 
47.35 
33.97 
48.81 
32.42 
54.23 
01.65 

100° 

31.62 
53.90 
28.06 
01.86 
36.32 
09.14 
44.92 
10.48 


Mo.  R.  C 
....do... 
....do... 
....do... 
....do... 
-.-.do... 
....do... 
..-.do... 
....do... 
-..do... 
....do... 
....do... 
....do... 
-...do... 
....do... 
....do... 
....do... 
....do... 
...do... 
.-..do... 
....do... 
....do... 

....do... 
...-do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 

..-.do... 
...-do... 
....do... 


Rept  '91. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


10. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
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SOUTH  DAKOTA-Continued. 


Name. 

Latitude. 

Longritude. 

Authority. 

Reference. 

jll 

44°-46° 

0          /            '/ 

44    25    89.58 

21  54.71 
20    46.24 

40  43.76 
18    24.37 

24  31.84 
81    66.36 
59    15.11 

22  04.06 

41  88.26 
14    21.71 

29  28.34 

18  05.28 

17  16.80 
64    47.75 

20  15.48 

22  50.28 

19  82.50 
51    87.18 

19  26.16 
59    26.12 

25  86.08 
28    19.00 
41    64.74 

21  14.97 

44°-46° 

44    28    84.40 

18  12.90 
14    41.40 

22  84.00 

05  20.30 
07    04.00 
09    53.80 
13    66.80 
04    45.24 
03    07.10 

07  09.20 

06  53.70 

48°-44° 

43    08    08.67 
18    02.50 

08  43.72 

13  20.61 
12    20.68 
06    36.91 
03    62.46 

48°-44° 

43    69    10.66 

30  61.66 
56    24.00 

23  22.68 

23  46.97 
47    06.18 
47    23.66 

20  38.88 
27    52.74 
63    29.15 
16    25.20 

26  46.88 

37  49.46 
51    12.80 
81    47.39 

38  56.08 

48°-44° 

43    55    07.00 

480-44° 

43    25    08.50 
35    52.60 
45    56.44 
12    21.52 
30    61.00 
61    69.60 
00    04.60 

14  35.00 

100°-101° 

o         /          // 

100    27    23.68 
18    19.78 

17  07.56 
26    45.40 
14    08.61 
31    20.88 
38    10.84 

18  07.48 
24    14.87 
41    46.38 
02    04.22 
29    24.58 

02  08.00 

07  21.06 

26  49.60 

08  45.29 

20  26.44 

18  01.60 
34    44.88 
05    16.95 

27  41.88 

21  45.15 

28  67.26 

29  06.48 

19  47.76 

108°-104° 

108    25    08.90 

05  26.80 
48    41.10 
48    18.60 

03  32.30 

04  35.60 

06  20.10 

21  40.60 
12    69.28 
14    16.50 

10  29.10 
14    12.00 

98°-99° 

98  41    30.51 
61    68.75 
37    39.33 
66    05.37 
48    26.42 
60    04.80 

29  21.42 

99°-100° 

99  28    46.86 

16  28.56 
19    42.32 

01  31.08 
12    49.96 
27    05.16 
19    17.70 
08    30.92 
19    66.62 

23  38.34 

02  18.26 

07  42.66 

30  13.67 

17  24.94 

24  37.69 
19    37.74 

1020-108° 

102  58    42.60 

1080-104° 

103  37    07.00 
06    43.60 
36    17.30 

30  00.00 

22  03.40 

31  27.30 
16    02.70 

11  00.50 

Mo.R.C 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

G.  S   ..  .. 

Rept  '91. 
Do. 

V 

3 

Do. 

Do. 

*Tid        .            

Do. 

Do. 

Do. 

ity 

Do. 

Do. 

nett 

Do. 

rge 

Do. 

O  V  —  ... ....... ..... 

Do. 

Do. 

3 __ 

Do. 

Do. 

Do. 

Do. 

Do. 

land -        - 

Do. 

Do. 

r 

Do. 

Do. 

11 

Do. 

Do. 

se 

Do. 

;te 

Bull.  122. 

do 

do 

L.S 

Do. 

Do. 

kJ,  PORt-offl***^        -                        

Pinal  Rept. 
Bull.  122. 

G.  S     

do 

do 

— .do 

do 

do 

do 

do 

Mo.R.C 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

G.  S 

Do. 

Do. 

it 

Do. 

?troiioipic-fl.l  pier  

Do. 

Do. 

le 

Do. 

Do. 

Rept.  '91. 
Do. 

Do. 

ad   

Do 

Do. 

Do. 

i^an. - 

Do. 

^eek. 

Do 

Do. 

' 

Do. 

Do 

a _ 

Do. 

Do. 

plain .         . 

Do. 

Do. 

• 

Do. 

Do. 

1 _ > 

Do. 

Do. 

Do. 

I 

Do. 

Do. 

Do. 

>n  Butte -- 

Bull.  122. 

do 

do 

EnCT.  Corps.. 

Do 

©_      . 

Do 

Rept.  '78. 
Bull.  122. 

do 

do 

do 

do 

Do. 

Peak 

Do. 

le - 

Do. 

Do. 

GEOGRAPHIC   POSITIONS    IN   THE   UNITED   STATES,    fatu-ij: 
NEBRASKA. 


N«.e. 

latitude. 

Anthority. 

KetermMO. 

42   BO    59.31 
01    45.93 
30    01.99 

36    c;45 
19    08. 2r 

49    O7!40 
28    35.68 

III 

42  52    20.47 
18    (B.82 
4B    53.77 
47    59.  W 
47    50.98 
S3    30.21 

M  oiiia 

ill 

65    57.83 
4<o_4So 

12    46    29.ai 
S3    45.01 

£5    tti.iS 
57    11.06 
18    17.56 
15    or.  05 

43  39    18.33 
410-480 

"III 
III 

15    33:94 
41D_4io 

"ill 

ill 

41  "-42° 

41    OS    18.33 

iiu^ao 

400-41= 

S3    10.80 
36   39.01 

96^-97° 

"  ?,  s"is 

28    08.87 
DO   33.26 

ill 

ill 

22    27.17 
SI°-S8° 

97    40    IB.  47 

III 

ill 

17    10.  SI 

•III 

19    00.38 
98o-9»° 

IS  liofl 

(16  a')!  IS 
ioao.1040 

950-980 

III 

ill 

53    55.42 
sa    31.48 
IX    37.22 
96°-07'' 

"ill 

12   24.0T 

ill 

ion  i.-!  "53.14 
ioao-108- 

102    58    13.32 

B6    1"'™°" 
53    21.02 
47    fiO.14 

''°;S".::;;:: 

;;;;|e;:; 

-—.do 

50 

:::::aS::::":: 

e;|;;;;e 

do.._ 

e:I;;e;; 

:::::|:::::::- 
::::S::::;::: 

eIee 

::::|:::::::: 

'E^ido"!""' 

Wheeler-... 

-    -do 

C.aQ.8 

""I"::::::: 
::;"do ::;::::: 

■^'^ 

K: 

Do. 

ltept.'ni 

goicent -... 

Hisli  School 

Do 

Ropt.-K. 

Fort    Sidney.    natroDomlcal    mnnn- 

FbuJBwi 

Do, 
EeptW. 

a™. 

catT 

■]      GEOOBAPHIC   POSITIONS   IN  THE   UNITED   STATES. 
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NEBRASKA— Continued. 


Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

40O-41O 

O          1            II 

40    14    37.26 
49    07.05 
01    08.48 
89    16.90 
28    10.98 
16    44.46 

40O-41O 

40    00    12.52 

950-960 

O         1           n 

95    31    16.01 
52    05.53 
20    59.11 
49    08.08 
42    11.39 
34    18.72 

9fo-98o 

97    55    54.66 

Mo.R.C 

do 

do 

do 

do 

do 

G.S 

Rept.  *91. 
Do. 

Do. 

Do. 

Do. 

in -- > 

Do. 

Bull.  122. 

KANSAS. 


►n 

ia 

Eivenworth 

•r 

o 

!jiob 

Q 

a 

a - 

Jityl"""ll"rril"J"l" 

ton 

/_......_-.--  -.  —  ....__.... 

I 

a 

£:::::;::;::::::::::::::; 

3 

itomie 

i 

«ek 

>rhom 

5ioudII ""  n  I "."..""."" ! 
01 

ler  sec.  Zl/T.  7,  R.  14 

ner8ec.l,T.ll,R.17 

ner  sec.  16,  T.  12,  R.  18  . . . 

ner  sec.  25,  T.  9,  R.  15 

mer  sec.  26,  T.  8,  R.  15. . .  . 

mer  sec.  27,  T.  9,  R.  14 

ner  sec.  19,  T.  10,  R.  19. . . . 

tter  sec.  7,  T.  11,  R.  19 

ttersec.6,T.12,R.21 

mer  sec.  11,  T.  9,  R.  16 

mer  sec.  16,  T.  8,  R.  13. . . . 

ler  sec.  16,  T.  9,  R.  17 

ler  sec.  20/r.  11,  R.  20  - .  _ . 

iersec.7,T.8,R.17 

3omer  sec.  12,  T.  10,  R.  16 

ivffleiiirrriii""!!!"" 
le 


89O-40O 


39 


39  41 
53 
21 
50 
36 
27 
38 
24 
43 
29 
22 
48 
45 
24 

890 

14 
35 
22 
17 
02 
68 
38 
33 
00 
63 
11 
61 
07 
54 
26 
10 
06 
66 
24 
19 
16 
13 
31 
21 
67 
06 
25 
07 
00 
13 
19 
14 
10 
07 
02 
17 
21 
16 
04 
22 
11 

890. 

39  29 
28 
22 
22 
26 


56.86 
21.07 
19.12 
46.36 
65.16 
41.08 
55.29 
22.13 
06.93 
58.30 
16.46 
31.34 
09.89 
10.55 

-40O 

44.10 
42.56 
20.01 
13.39 
37.37 
27.88 
64.66 
22.79 
06.17 
26.71 
64.86 
28.21 
n.39 
55.71 
56.64 
24.10 
56.78 
18.39 
52.00 
26.47 
56.26 
67.05 
84.23 
19.29 
39.99 
02.12 
15.38 
00.46 
06.13 
56.07 
34.45 
47.01 
25.77 
03.40 
42.60 
28.86 
45.40 
06.63 
64.57 
12.42 
44.71 

-40O 

42.62 
48.46 
53.20 
30.40 
19.60 


040-95^ 

o   /    // 


»4 


95 


58 
63 
54 
59 
69 
58 
56 
58 
61 
69 
56 
52 
57 
53 

960- 

50 
06 
33 
36 
00 
10 
02 
01 
24 
10 
34 
06 
28 
01 
01 
19 
20 
07 
60 
42 
31 
41 
06 
57 
16 
12 
50 
28 
24 
42 
43 
49 
19 
20 
00 
36 
57 
30 
12 
33 
34 


59.13 
54.10 
51.84 
45.32 
18.61 
00.81 
01.70 
25.79 
35.96 
39.89 
52.67 
n.90 
07.31 
46.96 

96° 

10.20 
63.20 
13.36 
25.64 
05.19 
64.80 
66.62 
57.13 
21.74 
04.96 
40.64 
13.09 
57.02 
28.70 
07.91 
57.30 
63.40 
33.29 
48.21 
48.38 
17.35 
41.87 
02.24 
35.68 
25.02 
35.69 
54.35 
59.40 
33.79 
00.24 
07.46 
65.40 
48.14 
42.16 
03.84 
26.06 
36.61 
57.47 
21.73 
12.80 
46.98 


96 


960-970 

19  07.22 
44.12 
19.91 
48.35 
46.06 


26 
47 
20 
32 


Mo.  R.  C... 

---.do 

Engr.  Corps 
Mo.  R.  C— 

----do 

---do 

---.do 

-—do 

----do 

--..do 

--.do 

..-.do 

...-do 

..-.do 

G.S 

Mo.  R.  C... 
G.S 

..-.do 

C.  &G.S--- 
Mo.  R.  C-.. 

..--do 

....do 

G.S 

Mo.  R.  C- 

G.  S 

Mo.  R.  C... 

G.S 

Mo.  R.  C... 

-...do 

G.S 

--..do 

Mo.  R.  C- 

G.  S 

---do 

---do 

--.do 

Mo.  R.  C--. 

G.S 

Mo.R.Co... 

G.S 

...-do..    .. 

...-do 

---do 

—  -do 

....do 

..-.do 

..--do 

.  .-do 

-...do 

----do 

.-.-do 

..--do 

----do 

-—do 

....do 

--.-do 

..--do 

..--do 

....do 

....do 


Rept.  'Ol. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Bull.  122. 
Rept.  '91. 
Bull.  122. 

Do. 

Do. 
Rept.  '91. 

Do. 

Do. 
Bull.  122. 
Rept.  '91. 
Bull.  122. 
Rept.  '91. 
Bull.  122. 
Rept.  '91. 

Do. 
Bull.  122. 

Do. 
Rept.  '91. 
Bull.  122. 

Do. 

Do. 

Do. 
Rept.  '91. 
Bull.  122. 
Rept.  '91. 
Bull.  122. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
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KAHSAB-CoDtinned. 

Longitude. 


Randolph 

BprlDBHido 

8E.Maryfl 

Btookdale _ 

BE.  comer  seB,  Sn,  T.  U,  B.  11 . . 

BJ-BoclT.  T.  7,  R.  8 _.. 

BW.  corner  BOO.  r),T.S,R.8.... 
NE.  eoniBrsec.  K,  T.  7,  H.B.__. 
N.  i  corner  mv.  1.  T.  8,  B.  10 . . 
M  J- corner  Bee  IS.  T.  0,  B.  fl  _. 
NW.  comer  sec.  IT,  T.  1,  B.  12 
NW.  comer  Bee.  i\.  T.  B,  B.  8.. 

Batler 

Concordia 

Jajneitown 

MlueravlllB 

Monoment 

BcottHvillB .v.. 

Bolphur  BprlBgB 

Table  Honnd 

Thompson 

Vine  Creek _. 

CoDler  comer  see.  11,  T.  IS,  B. 
NW.  corner  see.  IB,  T.  11.  K.  1 
BE.  comer  set  1,  T.  11,  B,  3.. 
■W.  corner  sec.  3B,  T.  B,  H.  a  W 
One-ronrth  comer  sees.  'U  am 

0.  Bs.  1  and  2  E. 
BE.  comer  sec  35.  T.  8,  B.  1  E. 
B.  i  comer  sac.  S6,  T.  7.  E.g.... 
N.  (  comer  sec.  an,  T.  e,  E.  3. . . 
B.  i  comer  sec.  11,  T,  ?,  B,  0 . ., 

B,  comer  sec,  II.  T.  8,  H.  8 

B.  i  comer  sec.  35,  T,  4.  B,  fi  . . . 
B.  1  comer  eoc.  30.  T.  *,  B.  3  . . 
NiS,  comer  sec  !8,  T.  4,  H.  3  K 

Hardilee -- 

Iiawrenca  Creelc.. 

lilncoln  ^...__ .._ 

Heads  Banch  or  Tree  Win. . .. 

OldweU ___ 

Pointed  HIU 

"WMo.^ ".'.'."""".!'""!!"  " 
Comer  sees,  15,  18,  £1,  33.  T.  8, 
E.  i  comer  Bee.  IS,  T,  8,  H.  11_. 
W,  i  coruBr  bbc  a  T.  fl,  B.  1*. 
BW.  corner  aec.  M,T.  5,  B.  S  _. 
BE.  comer  sec.  18,  T.  5,  B,  11 ., 
B.  icomersec.  8,T.4,E.  7.... 
W.  i  comer  see.  30.  T.  8,  B,  U. 

Bine  Mound 

■K^^v:::::::::::::::::::: 

Plaster  Mound _ 

Bock  Monnd 

etahl_ ___ 

Twin  Moond 

Windmill 

W.  i  I'omer  sec  31,  T,  fi.  B,  15. 
NW.  comer  sec.  28  T.  fi.  B.  19. 

BE.  comer  Hcc!  5,  T.  *,  B.  \a.~.. 
N.  i  comer  sec,  32,  T.  2,  B,  18., 

SW,  oonier'Bec,"sii  T".'b,B."«;1 


Latltnde. 

XV-W 

El) 

sg 

u.se 

ss 

ss 

09 

iS 

« 

s-s 

s 

m 

ai!es 

M 

01 60 

B6°-BJ0 

W    14  44.33 

HO  ES.Ol 

OG  15.10 

m  01.20 

18  SU.SB 

32  51.3S 

47  34.08 

26  40.68 

£0  3Z.S7 

44  44.an 

Oe  85.33 


IS    S3.R 
le    SB.  71 


10  2S.D( 

00  oa.% 

B7  03.  If 

51  2S.K 

OS  lie.se 

aa  BLffl 


OS  SO.  SI 

31  38.  m 

Gl  32.12 

to  S2.W 

33  40.sr 


00  03.34 

2S  41.34 

10  08.fll 

48  55.11 


-—do - 

do 

do_ __ 

:::;:?.:::::::: 

do 

;:::!;;;;;;:; 

do__ 

::;;:£;::::::: 

do 

""<>' 

o.-B    ::  ■ 

:::::S:::::::: 

do 

cVftoVs:"" 
a:t\ 

-o;f&5::::: 

do 

...-do 

do 
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EANSAB-Continasd. 


Name. 

Latitnde. 

Anthority. 

11 

30  60.86 
20   00.66 

III 
ill 

aa^-at^ 

88    23   28.02 
51   20.72 
2S    10.80 

Hi 
III 

22   OoisO 

ill 

15   30.10 

ill 
III 

Mo-ao" 

88    23    62.41 

28    28.21 

22    18: 17 

ill 
ill 

IB    46' M 

SO  si'.sa 

ill 

31  ssieo 

88o-8»= 

88    10   32.99 

ill 
ill 

(«    39.43 

11 

iii 

3«    45.42 

ill 

■    OS'-**" 
66    56.80 

ill 

14   36.32 

111 
III 

06    50.00 
OB    51.80 

14    54.83 

1 II 

ill 

08    15.30 

e6<>->7° 

96    28    21.28 
37    03.25 
04    08.52 

32   28,80 

10  17.52 

III 

ill 

18    06.04 

III 
III 

85    52!40 

66    46.11 
27    51.51 

OT    10    03.21 

ill 

11  68!  21 

ill 

Methodist  BpiBcopal  ohnreh. 

:::;:£:::::::: 
:::::|:::::::: 
::::;do:::::;;: 

do 

do 

do 

'B.  10  and  20.  Bb.  22  and  23 

lisSslSsB':?"- 

■8.17andl8,8tatBLne 

1 

X  30  and  21,  Bs.  10  and     

IHIgS ;;;;; 
liillii ;;;;; 

.y.  IT  aikd  18,  Rs.  20  and     

IS 

Da. 

ood  Falls,  capola  of  court- 
,  cnpola  of    State  normal 

Do. 

tonnd - 

dS: 

BS; 

il8S|3:|;S|S|:.;;::: 

rfl.ieandai.E8.1Sandl3.... 

."alOanda^Es.  TandS 

^aOand  :;l.RB.4and5 

r».lIandlfi,BB.8ttndO 

Do! 
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KANSAS— CJontinued. 


Name. 


Sand  HiU 

Sheep  Ranch 

Walton 

SE.  corner  sec.  36,  T.  21,  R.  1  E. . . 
8E.  corner  sec.  Sfi/T.  22,  R.  1  E.. 

SE.  comer  sec.  8,  T.  22,  R.  2 

8W.  comer  sec.  8,  T.  22,  R.  4 

SW.  comer  sec.  4,  T.  23,  R.  3  W . 
SW.  comer  sec.  13,  T.  21,  R.  2  E  . 
SW.  comer  sec.  33,  T.  21,  R.  1  E  . 

Township  comer 

NE.  comer  sec.  13,  T.  23,  R.  5  W. 
NE.  comer  sec.  16,  T.  22,  R.  1  W 
NE.  corner  sec.  16,  T.  23,  R.  1  E  . 


Latitude. 


880-89° 


Actoerman 

AUon 

Bunker  Hill 

Cactus 

Drifting  Sand 

Ellsworth 

Golden  Belt 

Heath 

Lyons  

Millet 

Mound 

Pasture 

Raymond 

Sterling 

Two 

Wilson 

SW.  comer  sec.  16,  T.  21,  R.  8. . . 
SW.  comer  sec.  23,  T.  20,  R.  10  . 
SE.  comer  sec.  36,  T.  20,  R.  12  . . 
NE.  comer  sec.  16,  T.  19,  R.  14.. 
NE.  comer  sec.  18,  T.  21,  R.  13. . 
NE.  comer  sec.  12,  T.  20,  R.  8. .. 
NW.  comer  sec.  8,  T.  22,  R.  10. . 
NW.  comer  sec.  28,  T.  19,  R.  12. 
NW.  comer  sec.  18,  T.  23.  R.  7.. 


38 


Blue  Hill 

Burdette 

Cheese  Factory 

Dugout 

Fair  Mount 

Frank 

Garfield 

Hays 

Lamed 

La  Crosse 

Last  Chance  ... 

Orwell 

Pawnee 


38 


yuarry 

SE.  corner  sec.  22,  T.  21,  R.  22.-.. 
SE.  comer  sec.  15,  T.  22,  R.  lO... 
SE.  comer  sec.  29,  T.  23,  R.  21 . . . 
SE.  comer  sec.  25,  T.  23,  R.  23. . . 
SW.  comer  sec.  14,  T.  23,  R.  21  .. 
NW.  comer  sec.  19,  T.  20,  R.15... 
N  W.  corner  sec.  17,  T.  22,  R.  20. . 
NW.  comer  sec.  5,  T.  21,  R.  19.... 
NW.  corner  sec.  30,  T.  22,  R.  17.. 
NW.  comer  sec.  6,  T.  21,  R.17... 


Covote 

Lakin 

NE.  comer  sec.  35,  T.  22,  R.36. 
NW.  comer  sec.  27,  T.  23,  R.  34. 


Port  Scott: 

Standpii)e 

Spire  on  cupola  of  Central  School . 
Spire  of  Congregational  church. . . 

Flagstaff  in  national  cemetery 

Astronomical  pier 

SE.  comer  sec.  31,  T.25  S.,  R.25  E, 
Ppiirbon  County. 


38 


n 


38 


37 


09 
04 
07 
10 
05 
06 
08 
04 
13 
10 
05 
08 
08 
02 


38.67 
10.16 
58.43 
27.58 
10.40 
40.37 
39.22 
18.44 
04.86 
24.77 
12.73 
24.96 
39.46 
57.72 


880-89° 

07  21.69 
41.74 
20.26 
17.00 
44.89 
48.00 
48.25 
45.10 
51.93 
01.67 
52.48 
23.95 
36.29 
14.64 
21.56 
55.97 
(X).15 
23.38 
37.92 
17.21 
54.42 
57.41 
22.12 
33.39 
24.26 


49 
52 
24 
09 
43 
58 
50 
19 
18 
13 
22 
17 
13 
03 
51 
13 
17 
15 
24 
13 
19 
10 
22 
08 


88°- 
59 
08 
01 
15 
40 
12 
06 
54 
07 
a*) 
03 
01 
18 
15 
12 
07 
01 
01 
03 
18 
08 
15 
06 
15 


89° 

01.98 
43.23 
43.15 
21.16 
35.70 
19.09 
29.63 
56.66 
55.74 
42.96 
40.85 
25.08 
05.09 
19.81 
13.49 
40.36 
42.99 
16.87 
27.33 
15.26 
43.37 
42.32 
56.99 
38.22 


88°-89o 

01    36.35 
00    38.35 

00  68.76 

01  53.62 


870-88° 

49  54.08 
17.28 
15.20 
21.14 
25.76 
13.79 


50 
50 
49 
50 
49 


Longitude. 


Authority. 


97°-98o 


47.06 
42.82 
02.11 
44.98 
46.12 
17.20 
35.89 
50.82 
10.88 
09.69 
46.66 
38.43 
33.46 
38.70 

99° 

45.32 
20.46 
18.52 
06.63 
61.08 
35.00 
25.72 
59.70 
43.70 
23.26 
04.24 
33.57 
12.16 
24.26 
27.49 
18.17 
53.68 
20.49 
22.11 
56.28 
01.07 
43.60 
06.43 
46.92 
49.70 

100° 

68.46 
46.31 
42.61 
44.80 
17.42 
16.18 
56.68 
16.86 
52.94 
10.33 
12.94 
16.96 
25.25 
18.54 
58.18 
27.18 
30.01 
17.96 
17.90 
53.60 
02.88 
26.48 
22.27 
01.82 

101°-102° 

101  02  05.96 
14  06.41 
13  46.56 
02  47.72 


97  56 
48 
14 
16 
15 
83 
47 
89 
10 
20 
15 
48 
25 
20 

98°- 

98  60 
62 
42 
52 
26 
13 
18 
02 
08 
21 
47 
89 
24 
12 
01 
29 
12 
24 
35 
51 
47 
08 
27 
39 
01 

99°- 

05 
32 
38 
13 
00 
43 
13 
16 
03 
16 
36 
48 
01 
25 
42 
08 
38 
47 
36 
01 
33 
25 
14 
14 


99 


94 


94°-95° 

42  58.13 
28.19 
26.91 
33.04 
26.76 
42.71 


42 
42 
41 
42 
41 


Reference. 


0.8 

do.... 

....do—. 
....do.... 

do.... 

....do...- 
.....do.... 
.....do.... 

do...- 

.....do...- 

do.... 

.....do.... 
.....do...- 
do.... 

do.... 

C.  &  G.  S- 

do.... 

G.S 

do.... 

C.  &  G.  S- 

do.... 

do.... 

G.S 

do.... 

do.... 

do.... 

do.... 

do.... 

do.... 

C.  &  G.  S. 

G.S 

do.... 

do.... 

do.... 

do-... 

do.... 

do.... 

do.... 

do 


C.  &  G.  S 

G.S 

....do... 
....do... 
....do... 
....do... 
....do... 
C.  &  G.  S 

G.S 

C.  &  G.  S 

G.S 

....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do... 
....do.., 
....do... 
....do... 
....do... 
....do... 


-do., 
.do., 
.do., 
.do.. 

.do., 
.do., 
.do., 
.do., 
.do., 
-do.. 


Bull.  122. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 


Do. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 


Do. 
Do. 
Do. 
Da 
Do. 
Do. 

Da 

Do. 
Da 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Da 

Do. 
Do. 
Do. 
Do. 


Bull.  48. 
Do. 
Da 
Do. 
Do. 
Do, 
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KAI^SAS— Continued. 


Name. 


Latitude. 


Longitude.        Authority.      B^erence. 


ler  S.  side  sec.  31,  T.  25  S. ,  B. 

ourbon  County. 

er  T.25S.,B.&  E., Bourbon 


Baptist  church 

of  court-house 

Methodist  church 

schoolhouse 

bte  County  astronomical  pier . 

le  house 

ler  T.  30  S. ,  B.  21  E. ,  Labette 

er  T.33S.,B.21  E.,  Labette 

r. 

<  Methodist  church 

)nomicalpier 

ner  S.  sec.  10,  T.  31 S.,  E.  11 E., 

anty. 

sr  T. 30 S. ,  B.  11 E.,  Elk  County 

)r  sec.  10,  T.  31 S. ,  K.  11  E. ,  Elk 

«r  sec.  10,  T.  31 S.,  B.  11 E.,  Elk 


O  /  ff 

87  49  13.73 
49  13.75 


37 


870-88° 

10  09.45 
58.93 
13.24 
09.00 
50.81 
58.80 
33.38 


37 


>w 


37 


le 

le  (astronomic  pier) . 


iersec.8,T.26,B.23. 
)r  sec.  21,  T.  24^.  24. 
)rsec.8,T.24,B.23.. 
er8ec.29,T.25,B.22. 
er8ec.30,T.25,B.24. 


37 


1 

ipipe . . 
>lhouse. 
>n 


3ity: 

li  schoolhouse 
1  schoolhouse . 
ipipe 

3W 

)lhouse 


1*airie  schoolhouse 

lie 

dlhouse 

>U8e,  4  miles  east  of  Mans- 


er sec.  23,  T.  27,  B.  27 . 
er  sec.  96,  T.  26,  B.  31 . 
er  sec.  27.  T.  25,  B.  27 . 
ler  sec.  19,  T.  25,  B.  27. 
aer  sec.  81,  T.  25,  B.  27. 
ner  sec.  22,  T.  25.  B,  27. . 
ner  sec.  8,  T.  25,  B.  80 . . 
•ner  sec.  6,  T.27,  B.  30 . . 
ler  sec.  30/r.  25 ja.  32.  - . 
ier8ec.8,T.27,B.29-... 
ier8ec.22,T.26,B.25.. 
ner  sec.  19 JT. 25jB. 25  . 
ler  sec.  18,  T.  24,  B.  31 . . 
ier8ec.26,T.25,B.29.. 


09 
10 
10 
09 


12 


11    41.00 

870-88° 

22  19.87 
22  08.64 
21    83.82 


37 


1  schoolhouse  . 

i 

olhonse.. 


28 

21 


18.08 
83.89 


21    33.83 


87o-88° 

59  06.27 
12.71 
30.51 
06.34 
44.38 
34.78 
29.98 
06.21 
15.57 
14.31 


51 
56 
59 
47 
47 
56 
59 
61 
51 


870-88° 

52  33.13 
25.42 
00.32 
31.02 
17.35 
35.40 


49 
49 
48 
46 
46 


58 
57 
57 
40 
51 

58 
61 
50 
53 
53 
56 

51 
40 
44 
50 
51 
49 
51 
54 
44 
51 
44 
46 
52 
58 
50 


19.70 
39.18 
50.35 
48.17 
21.97 
53.57 
01.67 
28.46 
23.70 
26.24 
23.74 
01.81 
11.52 

6L54 
42.46 
03.73 
27.35 
20.61 
36.18 
20.10 
01.44 
08.73 
29.25 
n.57 
46.72 
09.59 
25.98 
56.11 


870-38° 

54  58.57 
48.35 
54.76 
17.46 
21.06 
06.37 


47 
58 
55 
53 
63 


94°-06° 

Off 

94  42  15.84 
42  48.78 


95 


95°^«° 

06  22.16 
24.08 
32.11 
48.64 
24.66 
28.66 
26.37 


06 
06 
06 
06 
06 
09 


09    26.31 

06°-97° 

96  11  22.79 
11  14.46 
11    23.46 


OR 
10 


32.13 
49.67 


11    55.21 

990-100° 

99    50    00.11 


59 
57 
45 
51 
52 
67 
49 
45 
52 


54.26 
14.45 
10.05 
48.91 
06.17 
14.34 
30.70 
06.54 
57.20 


100°-101° 

100    52  48.00 

19  39.01 

20  48.05 
20  40.80 
41  27.65 
02  33.52 


52 
52 
52 
14 
20 
28 
28 
45 
16 
15 
38 
40 
41 

06 
14 
39 
15 
20 
20 
16 
38 
39 
52 
28 
01 
06 
45 
27 


23.70 
14.77 
41.89 
38.68 
07.73 
27.30 
08.64 
28.05 
52.41 
47.06 
07.09 
19.97 
58.42 

58.89 
26.80 
10.82 
45.94 
09.49 
09.60 
52.66 
42.51 
10.82 
23.63 
40.47 
54.87 
50.15 
17.15 
49.80 


101O-102O 

101    02  26.76 

23  38.21 

08  06.13 

22  32.83 

22  03.49 

Id  56,65 


G.S 

do 


.do 

-do 

-do 

do 

-do 

.do 

-do 


Bull.  49. 
Do. 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


....do... 


....do.. 
....do.. 
....do.. 


do 

do 

do 


Do. 


Do. 
Do. 
Do. 

Do. 
Do. 

Do. 


do 

Bull.  122. 

do 

Do. 

do 

Do. 

do 

Bull.  70. 

do 

Bull.  122 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

do 

Do. 

.do 
.do 
.do 
do 
.do 
.do 


.do 

.do 

do 

do 

do 

.do -. 

.do 

.do 

.do 

do 

.do 

.do 

.do 

.do 

-do 

.do 

.do 

.do 

.do 

.do 

-do 

.do 

.do 

.do 

-do 

-do 

-do 

.do 


.do... 
.do... 
.do... 
-do... 
.do... 


Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Do. 
Do. 

P9, 
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KANSAS— Continued. 


Name. 

Latitude. 

Longitude. 

Authority. 

Befereno 

T/ft.lHTi  nn'hOOlllO'nRf^      ........ 

870-88° 

O          1            II 

37    56    30.75 

54  00.98 
58    25.84 
58    25.27 

55  17.81 

101O-102O 

O          1            II 

101    15    27.00 
14    53.67 

01  43.08 

02  49.08 
22    32.94 

G.S ^.... 

do 

do 

do 

do 

Bull.  122. 

NW.  comer  sec.  11,  T.  25,  R.  36 

Do. 

NE.  comer  sec.  15,  T.  24,  K.  34 

Do. 

NW.  comer  sec.  15,  T.24,R.34 

Do. 

W.icomer  sec.34,T.24,R.37 

Do. 

MONTANA. 


Big  Horn 

Big  Muddy.. - 

Boulder 

Box  Elder.... 
Devil's  Elbow 

Lanark 

Montana 

Mortar  Stone 
St.  Ange 

Deer  Tail 

Elk  River-.-. 

Hopkins 

Macon 

Oswego 

Poplar 

Red  Water... 

Santee 

Spread  Eagle 
Wolf  Point... 

Oalpin 

Knityre 

Lennox 

Milk  River  . . . 

Nassau 

Peck 

Bear  Paw 

Coal  banks  . . . 

Old 

Recess 

Sandy 

Shanks 

Sweet  Grass.. 

Cut-oflf 

Perry 

Amelia  Poe... 

Bone  Bluffs  .. 
Double  Hill... 

Dry  Fork 

Featherland.. 

Five  Pines 

Hell  Creek... 

Juniper 

Last  Fine 

Norris 

Above 

Ball  Rock 

Below 

Cowboy 

Cut-off 

Dogtown 

East  base 

Elk 

Forgey 

Gibson 

Grizzly  • -.,.;- 


48o-49° 
o       /         // 


48  06 
09 
04 
10 
06 
06 
01 
04 
02 

48°- 
48  07 
00 
02 
08 
04 
08 
02 
03 
03 
06 


48 


48 


47 


47 


26.66 
47.47 
35.98 
33.79 
08.14 
16.91 
47.75 
04.97 
06.68 

49° 

35.92 
25. 
08. 
19. 


68 

77 


22.75 
59.28 
37.76 
27.58 
36.87 
26.05 

480-49° 
05  17.67 
33.93 
11.32 
48.31 
36.59 
11.09 


03 
04 
01 
05 
00 


480-49° 
48    09    00.00 


48°- 
02 
03 
00 
00 
00 


49° 

03.88 
26.97 
49.09 
38.09 
06.83 


48o-49° 
48    50    52.60 

47°-48° 
47    59    47.20 

58  33.35 

47°-48o 
47    50    00.40 

47°-48o 

59  41.26 
41.74 
41.08 
33.32 
52.24 
47.17 
44.55 
63.27 
37.67 


49 
56 
42 
46 
39 
53 
50 
44 

470-48° 
32  03.84 
39  29.88 
31.59 
31.05 
08.71 
20.51 
18.80 
16.75 
16.00 
11.41 
58.38 


30 
28 
34 
36 
38 
36 
39 
38 
41 


104°-106o 

J       I        II 

104  23  40.17 
34  02.50 
31  44.79 
48  22.05 
44  40.85 
13  62.58 
03  08.55 
57  13.97 
18  58.33 

106°-106o 

105  04  11.31 
46 
38 
29 
51 
14 
09 
55 
27 
41 


106O- 

106  26 
09 
00 
18 
18 
32 


55.42 
43.35 
42.52 
26.01 
09.51 
02.55 
59.62 
32.59 
55.68 

107O 

06.81 
22.09 
58.51 
48.58 
22.52 
38.43 


109°-110o 

109  38    58.00 

110°-111° 

110  15  33.74 
09  39.62 
20  01.91 
04  48.12 
14    22.37 

1110-1120 

111  22    21.00 

1040-106° 

104  09  54.16 
04    24.47 

106°-106o 

105  58    22.00 

106°-107o 

106  09  55.96 
41  27.60 
22  37.37 
60  33.24 
52  18.35 
63  31.71 
34  18.87 
29  17.43 
40  43.43 


107° 

107  54 
30 
50 
55 
54 
32 
39 
44 
39 
12 
00 


108° 

20.64 
57.08 
14.12 
47.75 
33.34 
31.11 
18.11 
01.10 
41.14 
31.92 
13.20 


Mo.R.C 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

-...do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

....do 

...-do 

....do 

....do 

....do 

....do 

G.S 

Mo.R.C 

....do 

....do 

....do 

....do 

G.S 

Mo.R.C 

--do 

....do 

—.do 

....do 

do.... 

....do...-!.... 

....do 

do 

....do 

....do 

....do 

....do 

...-do 

-..-do 

...-do 

....do 

....do 

...-do 

....do 

...-do........ 

do..' 

....do 


Rept.'91. 

Do. 
Rept.*91 
Rept.'91. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 
Da 
Do. 
Do. 

Bull.m 

Rept.'Sl. 
Do. 
Do. 
Do. 
Da 

BU11.12S. 

Rept^Ql. 
Do. 

Do. 

Do. 

Do. 

Do. 
Rept.'M. 
Reptia. 

Do. 

Do. 

Do. 
Rept.1M. 

Rept.'Vl. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
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MONTANA-CJontinued. 


Name. 


Horn 

Hornet 

Lake 

Liittle  Snow 

Musselshell 

Do 

Do 

Mnssel  Shell  Cowboy 

Nest 

Pike 

Raid 

Bock  Peak 

Seven  Black  Feet 

Three  Canyon 

Track 

TaU 

West  base 

Wilson 

Williams 

Across 

Armel 

Antiimn . 

Bend 

Brevier 

Buffalo 

Calf  Island 

Carroll,  astronomic  monument 

Carroll 

Cow  Island 

Creek 

Crystal 

Portress 

Proet 

Grand  Island 

Harriet 

Hawley 

Eammil<dc - 

Landii^ 

Line 

fe:::::::::;:::::::::::::::::: 

Quarter 

Bocky  Point 

Ryan 

Ryan  Island 

Snake  Point 

Winow 

Arrow 

Bear 

Bird 

Chimney 

^p  Lewis 

Council 

Baaphin - 

gallatin 

Holmes 

fronCity 

Judith... 

,   Do 

wmePme 

giUos 

gnnadee 

Pines 

Plateau 

Rapids 

Rondeau 

wice 

owirgeon 

»:::::-.::::::::::::::::::: 

Wan.. 

Wmdsor 

AlTOW 

BuU.  123— 9 


Latitude. 

Lon^tnde. 

Authority. 

Refer'^noe 

470-480 

1070-1080 

o       /        // 

o        /          '/ 

47    8S    59.S6 

107    40    47.11 

Mo.B.C 

Rept.  ^91. 

32    38.22 

60    38.27 

do 

Do. 

36    08.16 

56    40.76 

do 

Do. 

38    34.53 

08    20.67 

do 

Do. 

29    60.20 

66    29.51 

....do 

Rept.  '86. 

29    20.98 

62    02.33 

do 

Do. 

26    20.74 

64    16.60 

do 

Rept.  '94. 

28    16.80 

55    46.48 

do 

Rept.  '86. 

80    44.69 

48    3L92 

do 

Rept.  '91. 

33    23.66 

67    46.33 

do 

Do. 

80    04.46 

55    30.78 

do 

Do. 

43    18.66 

24    39.82 

do 

Do. 

38    36.12 

23    05.48 

do 

Do. 

42    24.37 

11    22.41 

do 

Do. 

33    08.76 

43    45.43 

do 

Do. 

36    69.04 

37    19.34 

do 

Rept.  '94. 

37    48.39 

41    32.56 

do 

Rept.  '91. 

34    03.26 

47    01.22 

do 

Do. 

29    36.23 

52    08.60 

do 

Do. 

470-48° 

108O-109O 

47    36    01.82 

108    05    55.67 

do 

Do. 

36    25.62 

38    67.90 

do 

Do. 

36    28.04 

24    43.91 

do 

Do. 

43    12.08 

64    59.54 

do 

Do. 

36    01.95 

36    05.20 

do 

Do. 

38    66.75 

40    38.60 

do 

Do. 

37    59.82 

44    08.36 

do 

Do. 

34    48.00 

24    00.00 

Engr.  Corps. - 

Rept.  '76. 

33    38.51 

21    16.46 

MO.B.C 

Rept.  '91. 

45    37.23 

67    32.53 

do 

Do. 

37    30.46 

29    27.15 

do 

Do. 

42    00.81 

52    22.07 

do 

Do. 

44    34.39 

61    10.08 

do 

Do. 

35    42.61 

01    32.91 

do 

Do. 

42    09.69 

46    57.53 

do 

Do. 

38    08.92 

36    04.82 

do 

Do. 

37    19.61 

05    52.90 

do 

Do. 

36    36.00 

10    04.69 

do 

Do. 

46    18.05 

54    36.27 

do 

Do. 

33    61.19 

07    46.80 

do 

Do. 

34    40.37 

25    48.83 

do 

Do. 

36    47.63 

16    04.09 

do 

Do. 

40    08.27 

48    54.73 

do 

Do. 

36    06.31 

28    12.45 

do 

Do. 

35    30.66 

20    19.07 

do 

Do. 

34    09.05 

16    23.50 

do 

Do. 

38    61.08 

12    31.44 

do 

Do. 

83    62.69 

00    48.98 

do 

Do. 

49    16.20 

58    36.32 

do 

Do. 

40    24.04 

44    17.96 

do 

Do. 

470-48° 

109O-110O 

47    41    16.56 

109    48    25.54 

do 

Do. 

44    38.20 

26    43.77 

do 

Do. 

46    47.33 

0^    35.88 

do 

Do. 

46    33.61 

15    42.08 

do 

Do. 

03    47.00 

26    30.00 

Engr.  Corps.. 

Rept.  '76. 

46    25.29 

a5    22.22 

Mo.R.C 

Rept.  '91. 

43    44.99 

21    54.71 

do 

Do. 

42    35.84 

27    45.47 

do 

Do. 

43    35.91 

31    39.21 

do 

Do. 

45    22.32 

31    02.96 

do 

Do. 

13    07.90 

13    15.60 

G.S 

Bull.  122. 

42    32.35 

37.48.91 

Mo.R.C 

Rept.  '91. 

47    45.88 

19    42.25 

-.--do 

Do. 

46    41.21 

51    01.26 

do 

Do. 

48    14.73 

57    00.84 

do 

Do. 

41    14.31 

42    49.03 

do 

Do. 

43    06.51 

44    54.96 

do 

Do. 

46    06.09 

22    48.14 

do 

Do. 

44    04.21 

54    17.48 

do 

Do. 

46    19.96 

02    38.70 

do 

Do. 

48    43.10 

04    14.66 

do 

Do. 

44    02.31 

49    46.99 

do 

Do. 

44    48.93 

42    20.15 

do 

Do. 

46    32.02 

59    10.46 

do 

Do. 

48    32.66 

11    49.10 

do 

Do. 

470-480 

llOO-lllo 

47    25    40.70 
48    46.57 

110    31    35.90 
41    58.56 

G.S 

Bull.  122. 

Mo.R.C 

Rept.  '91. 
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Name. 

Latltade, 

Authority. 

».,„.» 

^"I^S^TF^Be.t™ 

11 

ill 

IB    38.00 

III 
III 

ill 

31  56,62 
15    64,68 
61    31.17 

U  'iH 

18   21,61 
61    40.87 

"ffs 

32  02!91 

III 

30  33;0fi 
2B    14,81 

21    33;  05 

31  IB.  87 
39    J6.61 

26    6s!09 
10   09,18 

ill 

31    S,W 

21   03:17 
ITo-lS" 

"ill 

17  23    11,00 

4a°-i7° 

IB    23    11,65 

18  07°  65.°70 
10   36.20 
06    10,80 

46^-17° 

16    82    50,00 

110   39    18,00 

39  5i,;b 

ill 

ill 

III 
ill 

ill 

66     9,23 

32  07:2a 
43    04,88 
23    33.62 

ill 

06    53,23 

M 

ill 

IB    1  .50 

III 

11 
11 

55    u:21 

""sis 

18    03.10 

iia  65  18,00 

106    60'53.0S 
1070-108° 

33  18: 10 
1090  110° 

109    18    18-90 

UO    55*10,00 

I'S";;:;;; 

do 

;;;;:£;:;;;;;; 

H:: 

;::;;|;;:;;;;; 
:;;;:|;;::;;:; 

iiil 
eI:::::::: 

do 

;::::S:::::::: 

do 

;;;;;!;;;;;;;; 

do 

:::::S:::::::: 

Euer-CorpB.. 

;EiiE 

:„:i::::::::: 

E.,^«. 

""K"' 

-^ 

^5 

Epler 

Bept,'9L 

;;iii 

gXlS 

Mo,B.C 

Bept.-BL 

Eiw.CoPiM.. 

Bept-'W. 

;:;::S:::;:::: 

w-,? 
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MONT  AN  A— Continued , 


Name, 

Ijittlnde. 

Longitude. 

Authority. 

BeferencB. 

"Hi 

SB   06.83 
G3    63,18 
36    46.76 

10    41,00 
38    43.09 

ill 

18    SBlBI 

ill 

Hi 
ill 

10  ssiaii 

07    18,71 
05    36,80 

£5    68!bT 
18    36,79 
03    61,66 
31    36.95 

30  88.06 
56    23,38 

16   68    66.00 

n  O7.ao 

4S'>-W 

ill 

18    37.50 

59  14.60 

03    16:90 
SO    41,20 

4G°-4a° 

Ifi    42    M.70 

31  13170 
50   (B.SO 
33    41.90 

45^-46° 

15    1)9    66.00 

60  05.20 

"lis 

00    37,01 
15    61,13 
10    13,46 

110°-1II" 

110    45    12.30 

"'Tii 

Si    58,08 
SB    08,10 

86    1B.S7 

11  00,00 

44  &.as 

111 

26    2h!2S 

iSS 

48    11.S9 
28    48,60 

ill 
ill 

52  36.58 

III 
III 
III 

53  48.60 
107=-108'' 

107  32   5B.50 

III 
III 

108  03    66,70 
37    33.S0 

IH 

109=-I10= 

"  i  11 

50    l.i.06 

12  26.36 
58    30.97 

ST 

.Corps., 

as 

...do 

'.V.'.OoV.'.V.'..'. 

-1° - 

»%.i"- 

Rept.  76. 

Bepi,T)l. 

::::lio:::::::: 

...ao........ 

EliEE 

.-..do 

;;;!;;;;::;; 

.-..do 

::::_::::::::":::::::::::::::: 

Do. 

:;::S:::::::: 

....do 

Do, 

"■"" 

?:5, 
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MONTANA-Oontmaed. 


Name. 

IJltitQde. 

Longitnde. 

Aathorit;. 

Eeferen.. 

0  '6°-«8<; 

28    35    so.eo 

50  39.80 
4S°-i8° 

11 
ill 

ill 

51  24.  H7 
57    57:52 

45O-40O 

44O-460 

1100-111= 

•■"  g  M 

lll^p-lll" 

111    m    13.40 

02    38.84 

06    28,(» 
04    02.09 

SB  obIis 

13    38.48 

a  u.sz 

23    (B.6\ 

III 

ill 

iis^-iia" 

57  5«:«o 

iip-iia= 

111    27    32.99 
■X    40.33 

do 

Do, 

BS- 

g^'iS- 

^^^ 

-f.::::::: 

Eaptm 

--= 

WYOMING. 


CloQdPeak... 
IndoTPeak.-. 


Northwest  corner 
PortMcKinney-. 
Alamocita  Peak . . 


Washakie  Needle. 


Bayden  MoQDtaln 

HobackPeak 

Fort  lAramie  flagstafl-  - 


Whiskey  Peak 

Yellow  Butte 

Atlantic  Peak 

Mount  BoaneTille. . 
New  Pork  Peak-.. 
Weat  Atlantic  Peak 
Wind  BtTBT  Peak.. 


44o_46<j 

23    00.20 

10 

«=-4a= 

58    38.60 

1. 

440-45= 

16   08.02 

1 

UO    (U.20 

10 

47    05.80 

10 

4go-44o 

10 

4»°-440 
50    02:™ 

I 

480-440 

05   04:20 

" 

ijo_4go 

0 

480-48'' 
50    26.26 
IB    00.00 

10 

10  "01. 70 

10 

18    05.30 

01 

430-480 

III 

37    17:20 
43   20.70 

0 

H»7'>-108=> 

07    10   23.00 

100°-1]0" 

53    53:07 

1100-1110 

«'T'S, 

08    ls"l2-7S 

08    28"l7,00 

10»o-  10= 

.■il    58:28 

llOo-lllo 

34    27:bO 

lOio-lOio 

1050-108° 

05    29    12.60 
26    50.00 

07    (8^35,  DO 
14   30.00 
34   84.50 

08    43' 18.00 

loeo-iioo 

35    38.00 

00  54:eo 

ST-.::::: 

;":do:":": 

....do_ 

Engr.Oorps. 
Wheeler-... 

Q'S  ?.'.'." "'. 

Haydon 

:::::do !":::; 

Engr.  CorpB. 

L.8 

Hayden 
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WYOMIN(>— CJontlnued. 


Name. 


WyominfirPeak 

Cheyenne : 

As  tronomioal  station 

Railroad  depot 

Bnssell,  Fort  D.  A.,  flagstaff 

/Ames 

Antelope 

.  Astronomical  pier 

*Connty  road 

Dale 

I  Fort  Sanders  flagstaff 

'  Jelm 

y  Laramie 

Lindsey 

Qnartzite 

ttock  Creek  station,  river  bank  of 
Rock  Creek. 

V  Sherman 

^Soda 

University 

Fort  Fred  Steele  flagstaff 

Medicine  Bow 

Hoant  Steele 

Cherokee  Peak 

East  end  of  Rawlins  base  line 

BawlinsPeak 

Separation  Pe^ 

West  end  of  Rawlins  base  line 

Black  Butte 

Bssex  Moontain 

Green  River,  astronomical  observ- 

^atory. 

Pilot  Butte 

Hedicine  Butte 


Latitude. 


Longitude,    i    Authority. 


o       /  // 

42    36  14.90 

410-420 

41    07  46.62 

07  67.77 

06  88.83 

410-420 

41  07  54.55 

22  10.06 

18  61.80 

21  02.82 

10  64.33 

17  28.89 

05  62.06 

18  51.80 

06  17.33 
25  34.91 
50  25.72 


07    60.00 

20  10.28 
18    47.09 

410-42° 

46    50.63 

21  39.40 
50    14.80 

410-42° 

48  64.60 
23.40 
14.90 
14.40 
16.50 


41 


41 


25 

48 
88 
46 


410-420 

41    33    29.40 
58    22.20 

410-420 

41    31    38.12 

38    34.00 

410-420 

41    21    06.50 


Hayden . 

Wheeler 
....do... 
do... 


llOO-lllo 

o         /  // 

no    37    39.70 

104O-106O 

104  48    61.30 

49  11.65 

50  24.47 

1060-1060  . 

105  23  44.32^ 

34  23.14 

35  33.60 
42  16.45 
27  39.88 

34  59.56 
58  28.70 

35  33.60 
38  14.06 
27  27.53 
52  24. 60  •X  Engr.  Corps 


23    33.15 
35    02.97  ^ 
34    53.75 

106O-107O 

106  56  54.27 
18  54.20 
59    59.60 

107O-108O 

107  19  42.80 
18  15.00 
16  14.90 
23  53.50 
21    30.60 

108O-109O 

108  48  12.70 
58    20.60 

109O-110O 

109  28    06.57 

21    19.60 
llOO-lllo 

110  54    42.50 


G.S 

.....do... 
— -do-.- 
.-.-do... 
.....do... 
Wheeler 

G.S 

Wheeler 

G.S 

do 


C.&G.S. 

GrS 

do... 


Wheeler 

G.S 

Hayden  . 


.do 
.do 
.do 
.do 
.do 


-do 
do 


Wheeler 
Hayden  . 

.....do... 


Reference. 


Rept.  '77. 

Rept.  7a 
Rept.  '79. 
Do. 

Bull.  122. 

Do. 

Do. 

Do. 

Do. 
Rept.  '73. 
BuU.122. 
Rept.  '72. 
Bull.  122. 

Do. 
Rept.  '78. 

Rept.  '84. 
Bull.  122. 
Do. 

Final  Rept. 
Bull.  122. 
Rept.  '77. 

Do. 
Do. 
Do. 
Do. 
•      Do. 

Do. 
Do. 

Final  Rept. 
Rept.  '77. 

Do. 


COLORADO. 


Jnlesbnrg,  astronomical  station. 

Lonjf'sPftak 

Pirk  View  Peak 


M 

Hugo 

Ooulson's  house,  chimney. 

8choolhouse  chimney 

.  Section-house  chinmey 

Overland 

0Qb8idiary  station 


I^enver,  Coast  Survey  astronomical 
station. 
Denver: 

East  end  of  base 

West  end  of  base 

SchooUioase 

Derrick  station 

KWde 

WT  Creek  station 

flolocha  Hills 

nngfiow,  astronomical  station 


400-41  o 

o       /        // 

40    59    07.63 
40O-41O 

40    15    20.80 

40O-41O 

40    19    52.20 

89O-40O 

39    02  15.73 

04  27.83 

07  55.27 

08  03.59 
07  52.85 
02  15.04 

05  46.45 

30O-40O 

39    45    21.71 


45 
46 
45 
43 
04 
56 
00 
59 


52.20 
22.70 
00.70 
54.80 
10.08 
57.00 
02.96 
24.09 


1020-108° 

o  /  // 

102    21    32.30 

1060-106° 

105  36    38.20 

1060-107° 

106  07    53.20 


104° 

48.43 
20.07 
50.43 
50.35 
27.93 
46.75 
01.30 

1040-105° 

104    59    31.94 


108° 

103  57 
30 
27 
27 
27 
09 
32 


47 
54 
59 
57 
30 
55 
18 
48 


39.20 
25.30 
23.40 
08.90 
15.64 
51.80 
30.86 
58.80 


Wheeler 
Hayden . 
do... 


C.  &  G.  S. 

do.-. 

.....do.... 
...-do.... 
....do.... 
-...do-... 
-...do.... 


.do 


Hayden  . 

do 

do-.. 

..--do.-.. 
C.  &  G.  S. 
Hayden  . . 
C.  &  G.  S. 
Wheeler  - 


Final  Rept. 

Rept.  '76. 

Do. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Rept.  '82. 


Rept.  '76. 
Do. 
Do. 
Do. 

Do. 

Final  Rept. 
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COLORADO— Continued. 


Name. 


Evans,  Mount 

Georgetown 

Momson,  Mount 

Platte  Peak 

South  Boulder  Peak 

Torrey  Peak 

Ashcroft 

Bien'8  Station,  12 

Bien's  Station,  47 

Castle  Peak : 

Highland 

Holy  Cross  Mountain 

LaFlata  Mountain 

Lincoln,  Mount 

Powell,  Mount 

Chair  Mount 

Leon  Peak 

North  Mam .^ ^ 

Snow  Mass 

Sopris  Peak : 

North  end 

Middle  summit 

Treasury 

Eureka 

First  View 

Section  house  chimney 

Kit  Carson 

Landsman 

Adobe 

Arroya 

Section-house  chimney 

Cramer  Gulch 

Square  Bluffs 

Bear  Creek 

Besores  ranch,  chimney 

Bi&r  Springs 

Colorado  City,   schoolhouse,   south- 
east chimney. 
Colorado  Springs 

United  States  Coast  Survey  sta- 
tion. 

Public  school  flagstaff 

Corps  of  Engineers,  astronomical 
station. 

College  cupola 

Corral  Bluffs 

El  Paso: 

West  base  (1879) 

East  base  (1879),  astronomical  sta- 
tion. 

Glen  Eyre 

Munson  and  Hamblin's  barn 

Pemington,  house  chimney 

South  Pueblo 

Clayton  Cone 

Hunt  Peak 

Labran,  astronomical  monument 

Pikes  Peak 

Rito  Alto  Peak 

San  Luis  base : 

South  end 

North  end 

Agency  Peak 

Gunnison,  northeast  comer  Virginia 
avenue  and  Wisconsin  street. 

Harvard  Mount 

Hunt  Peak 

Observatory  Cone 

Ouray  Mount 

Princeton  Mount 

Station  23 


Latitude. 

Longitude. 

Authority. 

Reference. 

800-40° 

o       /        // 

105O-106O 

o         /          // 

39    36    21.30 
42    36.36 
40    12.40 
15    40.60 
57    15.60 
38    37.40 

105    38    21.90 
41    27.64 
12    56.30 
06    49.00 
17    42.10 
48    01.10 

Hayden 

Wheeler 

Hayden 

do 

do 

do 

Rept.  76. 
Final  Bepi 
Rept  78. 
Do. 

Do. 

800-40° 

39    02    28.60 

106O-107O 

106    46    43.40 
52    22.40 
44    10.60 

51  44.00 

52  39.90 
28    39.10 
28    09.20 
06    26.80 
20    10.20 

G.  S 

Bull.  122. 

08    36.70 
13    17.40 

00  29.80 
07    40.20 
28    05.20 

01  50.80 
21    09.10 
45    41.10 

do 

do 

do 

do 

Hayden  

do 

do 

do 

Do. 
Do. 
Do. 
Do. 
Rept.  '76. 
Do. 
Do. 
Do. 

89O-40O 

39    03    24.00 

107O-108O 

107    17    00.60 
60    24.70 
51    43.80 
04    06.20 

10    21.10 
09    57.40 
06    00.70 

G.  S 

BU1L122. 

04    51.00 
23    16.60 
m    02.70 

Hayden 

do 

G.  S 

Rept.*7B. 

Do. 
BUU.12& 

15  52.90 

16  36.20 

Hayden 

G.  S 

Rent.  76. 
Bnn.l2S. 

00    46.20 

do 

Do. 

88O-80O 

38    68    34.79 

47  37.47 

48  57.02 
42    02.30 
56    47.11 

102O-108O 

102    61    17.19 
32    26.64 
31    58.53 
61    06.24 
34    46.24 

C.&G.S 

do 

do 

do 

do 

88°-89o 

38    40    35.66 
48    04.70 
51    15.33 
35    30.87 
51    08.08 

108O-104O 

103    32    47.47 
10    28.74 
07    35.32 
65    25.46 
49    14.78 

do 

do 

do 

do 

do 

do 

88O-80O 

38    48    51.97 

59  10.76 
45    01.22 

60  43.76 

104O-106O 

104    62    62.02 
28    21.04 
14    40.77 
51    00.31 

do 

do 

do 

do 

Rept. '88. 

49  58.02 

50  00.30 

49    06.14 
49    07.60 

do 

-—do 

Da 
Da 

50    06.21 
49    38.69 

48  58.63 

49  16.47 

do 

do 

Do. 
Do. 

50    47.92 
52    06.45 

49    01.66 
36    05.34 

do 

do 

Do. 
Do. 

58    37.96 
57    17.10 

34    50.31 
27    12.98 

do 

do 

53    54.14 

57  28.92 

58  42.62 
15    42.84 

63    58.96 
27    09.04 
41    67.72 
36    57.53 

do.: 

do 

do 

Wheeler 

880-890 

38    12    58.20 
23    08.30 
23    08.97 
50    21.11 
13    14.20 

1060-1060 

105    55    29.30 
50    30.60 
06    17.78 
02    08.30 
45    10.10 

Hayden 

.....do 

Wheeler 

C.&G.S 

Hayden 

Rept.  76. 
Do. 
Do. 

Do. 

15    14.00 
19    40.30 

67    07.00 
69    04.40 

do 

do 

Do. 
Do. 

880-890 

38    16    30.70 
32    42.13 

106O-107O 

106    51    47.60 
65    39.49 

do 

do 

Do. 
Do. 

55    32.20 
25    23.40 
34    40.60 
25    26.10 
46    01.30 
16    34.60 

19    01.30 
13    10.40 
51    36.70 

13  15.70 

14  19.20 
06    00.60 

do 

Wheeler 

do 

Hayden 

do 

do 

Do. 
Final  Rept 

Do. 
Rept  76. 

Do. 

Do. 
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COLORADO— Continued. 


Name. 


84 

» 

*eak 

Mountain 

Peak 

T  Mount 

*eak 

Mount 

>ahgrePeak 

k  Peak 

lom 

Hesa 

?eak 

anishPeak 

)anishPeak 

d.  United  States  Coast  Sur 
ation. 

Peak 

Peak : 

e  Peak 

I,  Fort, flagstaff!" ".."--. ".'."! 

Peak 

iPeak - 

rtePeak 

•teHiU 

bPeak 

'eak 

is  Peak 

28 

81 

liver  Peak 

tPeak 

tfount 

Head 

Peak 

iilount 

)r  Mountain 

Mount 

Peak 

eek  Mountain 

•udPeak 

knde  Pyramid 

a  Mount 

iilountain 

Mount 

•eak 

sPeak 

me..,.. 

ik 


Latitude. 


Longitude. 


S80-S90 

38  19  34.20 
01    27.80 

88°-89o 

38  00  14.00 

47  88.00 

54  46.20 

11  42.50 

01  60.10 

00  19.00 

04  23.00 

43  00.20 

03  45.60 

88o-«9o 

88  53  34.00 

870-«8o 

37  05  59.60 
23  40.50 
22  37.60 
10  13.80 


37 


870-880 

34  43.50 
07  25.10 
58  05.30 
25    27.33 


37 


88° 

21.  eo 

24.50 
58.00 
13.80 
25.40 
01.50 
16.80 
18.10 
30.60 
31.70 
07.30 

.88° 
39.40 
34.50 
24.40 
54.60 
57.10 
20.70 
43.10 
30.50 
26.70 
52.20 
53.70 
09.60 
26.40 

870-88° 

50  24.20 
26  44.20 
53  19.20 
17  03.00 


87° 

06 
17 
28 
40 
34 
21 
59 
35 
02 
34 
21 

87°- 

37  37 
47 
36 
46 
41 
50 
26 
47 
56 
40 
40 
47 
50 


37 


1060-107° 

106  12    52.90 
55    11.40 

107°-108o 

107  47  22.00 
02  23.90 
30  05.50 
55  38.60 
54  23.40 
47  18.70 
27  30.10 
11  44.20 
30  30.90 

108°-109° 

108  10    26.00 

104°-106° 

104  27  31.90 
54  59.90 
59  24.30 
30    07.60 

106°-106° 

105  28  55.40 
10  56.30 
34  54.00 
25    33.73 

106°-107° 

106  37    24.50 
34 
25 
21 


58 
41 
55 
32 
37 
58 
41 


02.40 
53.00 
25.50 
43.00 
38.80 
39.20 
16.40 
31.60 
40.20 
35.40 


107°-108o 

107  36  15.40 
03  17.90 

29  26.80 

30  50.00 
48  14.10 
59  20.00 
03  47.20 
25  25.70 
25  07.80 
23  19.20 
23  11.30 
42  03.60 
59  16.90 

IO80-IO90 

108  06  37.20 
05  02.20 
15  04.40 
46  42.50 


Authority. 


Hayden 

do 

Wheeler 

do 

do 

do 

—  -.do 

Hayden  

do 

do 

Wheeler 

do 

Hayden 

do 

do 

do 

.....do 

do 

....do 

Wheeler 

Hayden 

do 

Wheeler 

....do 

....do 

—  .do 

Hayden 

do 

—  -do 

....do 

.-..do 

Wheeler 

....do 

....do 

....do 

....do 

....do 

Hayden 

Wheeler 

-...do 

Hayden  

Wheeler 

....do 

Hayden  

Wheeler 

Hayden  

do 

G.  S 


Reference. 


Rept.  76. 
Do. 


Final  Rept. 

Do. 

Do. 

Do. 

Do. 
Rept.  '76. 

Do. 

Do. 
Final  Rept. 

Do. 

Rept.  '76. 
Do. 
Do. 
Do. 


Do. 
Do. 
Do.  . 
Rept. '79! 

Rept.  '76. 

Do. 
Final  Rept. 

Do. 

Do. 

Do. 
Rept.  '76. 

Do. 
-Do. 

Do. 

Do. 

Final  Rept. 

Do. 

Do. 

Do. 

Do. 

Do. 
Rept.  '76. 
Final  Rept. 

Do. 
Rept.  '76. 
Final  Rept. 

Do. 
Rept.  '76. 


Final  Rept. 
Rept.  '76. 

Do. 
Bull.  122. 


NEW  MEXICO. 


)n,  astronomical  monument 
n 

Peak 

kNutria 

lara  Mountain 


360-370 

/       // 


o 
36 

36 


36 


36 


09    12.70 

860-870 

30  10.01 
37    33.20 

86°-87o 

50  06.00 
05  42.90 
33    23.00 

86°-87° 

01  59.90 
00  28.00 
42  04.63 
00  25.80 


1030-1040 

o  /     .       // 

103  68    35.90 

IO40-IO60 

104  54  59.04 
11    08.00 

IO60-IO60 

105  13  09.40 
03  38.30 
24    46.00 

IO60-IO70 

106  51  16.80 
23  03.30 
23  40.99 
22  54.00 


G.  S ,. 

Engr.  Corps.. 
G.  S 

Hayden  

G.  S 

Wheeler 

G.  S 

do 

Engr.  Corps. - 
Wheeler 


Bull.  122. 

Rept.  '76. 
Bull.  122. 

Rept.  '76. 
Bull.  122. 
Final  Rept. 

Bull.  122. 

Do. 
Rept.  '76. 
Final  R.«»^t. 
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NBW  MEXlCO-OontJiined. 


Name. 

Latitude. 

Longitude. 

Aathority. 

B.,.™»,, 

3a  as  34,10 
g8°-«;o 

38  «  15.  ao 

Sa°-3fl° 

35    22    43,10 

27    09!80 
43    21.00 

35    49    67.60 

Hi 

67    10,70 

35  27,66 
lit    03,10 

BSo-BO" 
35    U5    02.25 

ill 

06  13:26 
21      8.70 

iil 

20    30,80 

07  26^90 
34°-850 

31    56    42.00 
58    38.80 

8*°-a6=> 

31    50    41.00 

31    07!50 
04    37.00 
S4°-S6= 

31    35    £1.20 

8*°-86° 

W    28    01-00 
84°.36" 

33    22    24.00 

36  21.10 
38   60,60 

8B°-ai° 

^  17  soiao 

S8°-81° 

33    08    OI.BO 
38    OO.BB 

^  10J°-I08° 

107    50    4LS0 

1080-109° 

'"ifi 

■«'TS 

ill 

iil 

108°- 107" 

"  i  Ii 
ill 

10  36.00 
27    22.00 

39    35:68 

lojo-ioso 

107  38    29.20 

io8°-iog° 

108  32    27.32 

IS 

2S   35.10 

37  OLIO 
IB    1B.B0 

104°-106° 

104   57    in  00 

106^-1  oe" 

3B    01:20 

11  ii:oo 

108°.  10;° 

108   OT    12.20 

24    31.60 

38  43.80 
10I°-108= 

107  06    29.50 
lOS'-lOT" 

108  27    62.10 

""TH 

48    36:20 
10«°-I07'' 

32    15:00 
107°-108a 

107    13   10.40 
01    OJ,B« 

HsTden 

Kept.  "TO. 

":::do :::::::: 

do 

IS"::::: 

FlpJBW 

as 

■o.-ty:-:- 

"tS^ 

do 

WheBler"::: 

Ban  Felipe  Hotel.  HneHUIT,  Gold 

Final  Bept. 

II*,-;:--; 

a^^ 

do 

do 

WhSiir-;:::: 

ISf,^ 

:;:;:||| 

=:t:-::::: 
:::::g:::::::: 

_._..do 

Do. 

Ss^P^™^ " 

Da 

I.adro 

nnon 

3";;:;; 

:::::dS :::::::: 
:::::da"::::" 

do 

..—do 

FortSUaton.flagatalT 
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NEV  HBZICO-Ccmtfiiaed. 


NaoM. 

Latitndo. 

Autbortty. 

a»o-S4o 

"ill 

ill 

8B0-S10 
32    01    2M.H 

as  so  »t.40 

-Ik 

37    Ob:sO 
jg=_88° 

32    61)    00.70 
47    40!  36 

ai°-S8° 

SI    55    21.C0 
810-88° 

m^-ioao 

""  f,  M 

20   01.  SO 

loflo-ioeo 

™  1 II 

34    34!80 

llfi    30    67.06 
1M°-I07o 

107°  108° 

107    37    18,  a) 

43   63.90 

20    64.00 

10H°108° 

lot!  21  81.60 
09    46.0) 

106°-107° 

IIW    fB   81.70 

107    01 '  07.  CO 
I08°-10»= 

-™"-""" 

:;;;!;;;;;;;; 

"^•^ 

-  .   .do 

Whualer 

do 

-—do 

do 

mnalRept. 

Do. 

80o-t7o 

ill 

36    12'"48°30 

seo-j?" 

86    61    (0.60 

ID  a.x 

MO-870 

36    26    01.60 

67  46.60 

ill 

880-870 

8eo-80o 

85    11    89.80 
08    US.  60 
26    18.40 

68  11.70 

»lTs 

850-30° 

35    20    47.W) 
8*0-300 

35  11    60.60 
23    33.80 

sso-aoo 

36  01    30.20 

^  lOBo-llOo 

"*  i  11 

110   09 '  18,80 

I110-118O 

10    47:70 
1180.1IS0 

00  60:20 

31    21.10 

111 

20    45.00 
lH°-114o 

108    06    61. ») 
52    36,10 

110  IS  "50,  HO 
42    *8.a) 

lllO-llS" 

111  10    37.80 
1120-1180 

1180-114° 

113    63    18.30 

do 

Powell 

-—do 

'Mr;;;::: 

Do. 

^-tth 

tXiL': 

Emu 

::::i;::::;::: 

do 

:::::do:::::::: 
—do 

fl»I.I-i 

Do. 
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ABIZONA— Continued. 


Name. 


Dead 

Fort  Mohave. 
Tipton 


Haseltine. 


Chevlon .. 
Sunset — 
Woodruff 


Baker  Butte. 
Mazatzal  — 


Granite 

Fort  Whipple 

Aquarius 


OrdPeak 

Thomas  Peak 


Brown  Peak. 
Graham 


Liatitude. 


35 


34 


34 


34 


34 


34 


33 


33 


32 


16  30.30 
02    00.00 

32  21.10 

840-86° 

59    24.30 

840-86° 

41  33.80 
54  14.70 
47  66.70 

840-850 

27  08.60 
U3    45.70 

840-850 

38    17.00 

33  06.12 

340-850 

56    56.20 

380-840 

56  16.00 
54    24.10 

880-840 

41    04.20 
82o-a8o 

41    58.90 


Longitude. 


II40-II60 

O        t  n 

114  43  20.30 
35  54.00 
11    30.10 

1090-1100 

109  26    43.10 
1100-1110 

110  60  62.10 
57  39.80 
02    31.10 

1110-1120 

111  22  39.60 
27    38.60 

112o_iiso 

112  33  06.30 
27    10.20 


II80- 

113    17 

1090. 

109    36 
34 

1110. 

Ill    19 
10»o. 

109    52 


1140 

61.00 

1100 

16.80 
16.00 

1120 

29.60 

1100 

18.90 


Authority. 


G.S 

Wheeler 
G.S 

....do... 

....do... 
....do... 
....do... 

....do... 
....do... 

....do... 
Wheeler 

G.S 

....do... 
Wheeler 

G.S 

Wheeler 


Beference. 


Bull.  122. 
Final  Bept 
Bull.  128. 

Do. 

Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Final  Bepi 

Bull.  122. 

Do. 
Final  Bept. 

Bull.  122. 

Final  Bept 


UTAH. 


Barton  Mountain 

Kimballs  Mountain 

Lake  View  Peak 

Naomi  Peak 

North  Lyon  Peak 

North  Ogden  Mountain 

Observatory  Peak 

Ogden,  stone  post  in  observatory 

Ogden  PeaA. 

Porcupine  Mountain 

Willed  Peak 

Black  Butte 

Blue  Spring  Peak 

Box  Elder  Peak 

Promontory  Mountain 

South  Promontory  Mountain 

Clear  Creek  Mountain 

Newfoundland  Mountain 

Tangent  Peak 

Camp  Douglas : 

New  flagstaff 

Old  flagstaff 

Sundial 

Provo  (old  Camp  Rawlins) 

Salt  Lake  City 

Spanish  Fork 

West  Twin  Peak 

Antelope  Island 

Provo 

Deep  Creek 

Desert  Mountain 

Culmination 

Bruin 

Indian  Head 

Bed  Plateau 


410-420 

0 

/        // 

41 

04    51.80 

67    40.00 

57    35.90 

54    38.90 

54    39.00 

21    44.80 

11    66.80 

13    06.56 

11    66.70 

01    07.00 

21    44.90 

410-420 

41 

55    36.00 

47    36.00 

38    05.90 

29    21.80 

18    45.80 

410-420 

41 

41    22.50 

11    06.70 

28    60.60 

400-41 0 

40 

45    47.50 

46    47.68 

45    47.47 

13    47.84 

46    04.00 

05    13.60 

35    44.40 

40O-41O 

40 

67    40.40 

13    47.84 

40O-41O 

40 

06    01.71 

67    02.40 

800-40° 

39 

11    27.10 

890-40° 

39 

38    37.10 

51    44.20 

10    14.00 

1110-1120 

0       /        // 

111    61    19.90 

Wheeler..... 

Final  Bept. 

13    67.00 

do 

Do. 

14    07.30 

Hayden 

Bept.  '77. 

40    46.30 

Wheeler 

Final  Bept 

40    46.60 

Hayden 

Bept.  77. 

67    53.00 

Wheeler 

Final  Bept 

53    09.60 

do 

Do. 

59    56.10 

L.  S 

63    09.60 

Hayden 

Kept  '77. 

07    06.80 

Wheeler 

Final  Bept 

67    63.10 

Hayden 

Bept.  '77. 

II20-II80 

112    07    37.00 

Wheeler 

Final  Bept 

32    54.40 

do 

Do. 

01    07.30 

do 

Do. 

30    44.90 

do 

Do. 

27    04.90 

do 

Do. 

1180-114° 

113    44    44.00 

do 

Do. 

22    19.20 

do 

Do. 

10    42.20 

do 

Do. 

111°-112° 

111    60    14.22 

do 

Do. 

60    14.07 

do 

Bept  '76. 

60    13.92 

Engr.  Corps . 

Do. 

40    27.00 

Wheeler 

Bept8.'72-7a 

63    47.10 

C.  &G.  S 

Bept  '84. 
Bun.122. 

31    40.70 

Powell 

43    41.80 

Wheeler 

Final  Bept 

112°-118° 

112    13    12.10 

do 

Do. 

40    27.00 

do 

Bept  76. 

II80-II40 

113    67    16.05 

do 

Do. 

47    36.20 

do 

Final  BepU 

1090-1100 

109    46    47.50 

Powell 

Bun.122. 

1100-11 10 

110    20    66.40 

do 

Do. 

53    26.40 

do 

Do. 

37    10.90 

do 

Da 
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UTAH— Gontiziiied. 


Name. 

Liatitude. 

Longitude. 

Authority. 

Reference. 

Bar©  Rmsh 

89o-40° 

o       f        yf 

39    04    06.70 
23    25.60 
12    31.50 

09    25.62 
06    28.30 

03  10.20 

04  49.70 
02    08.30 
48    36.40 

23  29.10 

05  38.30 

89°-40° 

39    23    30.70 

88°-89o 

38    26    18.10 
32    21.20 
32    18.60 

88°-89° 

38    07    14.30 

88°-89o 

38    57    16.30 
16    53.34 
41    00.40 
40    02.90 

24  58.50 

88o-89° 

38    16    23.28 

25  06.60 
59    35.00 
46    11.40 

87°-88° 
37    50    22.50 

87°-88° 

37    02    02.90 
57    21.40 

870-880 

37    41    08.70 

870-880 

37    55    53.80 
40    49.30 
02    52.50 
02    25.43 

52    48.40 

02  52.30 
16    12.30 

03  36.70 
25    02.70 
02    55.85 
02    55.90 

870-880 

37    06    29.38 
15    19.88 

1110-1120 

0          f            ff 

HI    18    39.10 

45  06.60 
49    20.30 

49    15.00 
49    16.20 
49    16.20 

46  00.60 
34    40.60 
45    60.70 
21    28.20 
56    20.00 

1120-1180 

112    12    26.50 

1090-110° 

100    13    44.30 
13    39.70 
13    41.80 

110°-111° 

110  48    53.60 

1110-112° 

111  49    15.70 
44    00.31 
32    38.20 
38    28.30 
28    45.30 

112°-118° 

112  38    36.90 

24  45.50 
08    24.70 
02    27.00 

1(HK>-110° 

109  27    43.70 

llOO-lllo 

110  52    08.70 

47  27.90 

1110-1120 

111  54    08.60 

1120-1180 

112  12    20.90 
49    53.10 

30  56.70 

31  39.00 

36    43.40 

25  22.00 
08    18.60 
16    45.00 
19    21.10 
31    50.83 
31    50.00 

1180-1140 

113  35    00.30 
16    20.90 

Powell 

do 

do 

Wheeler 

Powell 

do 

do 

do 

do 

do 

do 

do 

G.  8 

Bull.  122. 

Kphraixn  . . _ .  -  -  - 

Do. 

Fayette --.. 

Do. 

Ommisoai: 

Afiti*oii0mical  station 

Final  Rept. 
BulL  122. 

North 

South  _ 

Do. 

Jttra - 

Do. 

Do. 

Nebo 

Do. 

South  Tent  > 

Do. 

Valley. 

Do. 

CanvoTi  l^nizre 

Do. 

Peale       

Do. 

do 

Powell 

do 

do 

Wheeler 

Powell 

do 

do 

Wheeler 

Powell 

do 

Wheeler 

G.  8 

Do. 

Do 

Do. 

Do. 

Black  Cap 

Do. 

Fort  Cameron              -  ---  

Final  Rept. 

Hilgard    

Bull.  122. 

Marvine-    -      

Do. 

Thouiwnd  Tjake  - „ . .     -.-  --     

Do. 

Beaver,  astronomical  monument  near 

Final  Rept. 
Bull.  122. 

Do. 

Bichfield 

Final  Rept 

Abajo 

Bull.  122. 

do 

Powell 

do 

do 

do 

do 

Wheeler 

Powell 

do 

do 

do 

do 

do 

do 

Wheeler 

do 

Do. 

Pennell -      

Do. 

Table  Cliff   

Do. 

Adams... , t.-     -- 

Do. 

RriiLii         

Do. 

JnihT)        ,                              -    -- 

Do. 

Kanab,  monument  in  square  in  front 
Little  Creek  r 

Rept.  '76. 
Bull.  122. 

Do. 

Mollie 

Do. 

Do. 

PinkCliff 

Do. 

Street 

Do. 

Tithing  Yard     

Do. 

• 

Final  Rept. 

^^oquer^Qe            

Rept.  '76. 

NEVADA. 


^*flotKnob 

^vision  Peak 

jfahogany  Mount, 
^^nty-nine  Peak . . 

^tePeak 

TeDow  Mesa  Peak 

^ortBalleck 

OunpBnby 

Qko 


410-420 

o        /  // 

41    01    12.20 

410-420 

41  05  46.10 
26.40 
24.00 
43.00 
05.00 


40 


01 
33 
16 
50 

400-4  lo 

48  34.35 
03    38.63 

49  38.44 


11 40-11 60 

o      /  // 

114  04    51.50 

1 190-1200 

119  15  31.50 
33  17.90 
55  23.00 
03  23.00 
37    15.80 

II60-II60 

115  19  34.06 
31  06.75 
45    37.20 


Wheeler 

....do... 
...-do... 
....do... 
....do... 
....do... 

....do... 
....do... 
....do... 


Final  Rept. 

Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Do. 


140 


GEOGKAPHIC   POSITIONS  IK  THE  UNITED  STATES,    [wnjum. 


NBVADA— Gonttniied. 


Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

Battle  Mountain,  astronomical  monu- 
ment. 

Granite  Peak,  Honth  end 

40O-41O 

O          f            If 

40   38    18.74 

40O-41O 

40    2Z    30.10 
58    19.97 

40O-410 

40    31    16.47 

40O-41O 

40    47    22.60 

10  40.20 
01    44.00 
01    42.10 

89O-40O 

39    16    48.87 
13    16.83 

89O-40O 

39    32    18.58 
29    21.92 

06  53.60 
15    05.02 
08    14.40 

22    04.20 
21    49.41 

24  10.20 
21    27.00 
32    16.60 

41  01.90 

08    56.20 
03    17.60 

21  28.71 

89O-40O 

39    34    61162 
32    23.40 
13    24.86 
32    62.60 
34    61.70 

890-40° 

39    20    16.30 
13    01.10 
01    11.40 

01  07.50 

17  39.30 

02  26.40 
02    29.50 
15    26.10 

18  21.90 
18    24.09 

07  33.20 
20    32.30 
68    28.40 

25  43.00 

47  34.73 
36    07.40 
39    02.38 

11  66.61 
20    50.20 
20    30.30 
07    36.66 

22  08.60 
22    10.70 

42  62.80 
42    54.70 
17    36.92 

46    14.95 
20    32.24 

880-890 

38    01    22.26 

48  16.90 

49  48.40 
49    62.29 

880-89° 

38    69    09.80 
56    19.40 

1160-1170 

116  56    13.60 

1170-1180 

117  31    35.80 

43  54.16 

1180-1190 

118  10    16.61 

1190-1200 

119  25    47.70 

27  07.60 
58    32.40 
58    45.40 

iioo-iieo 

116  25    68.38 
34    49.20 

1170-1180 

117  65    11.91 

08  41.-70 

28  33.50 

07  36.83 
33    24.90 

46    36.80 
45    34.53 
23    20.10 
04    14.90 
54    66.20 

48  26.70 

28    49.80 

33  41.10 
04    32.74 

II80-II90 

118  14    09.27 
17    68.50 

09  10.77 
16    48.70 
13    64.20 

1190-1200 

119  17    32.20 

08  01.90 
28    27.59 
28    14.40 
36    00.90 
52    43.00 
62    64.40 
41    46.20 
39    37.20 
39    49.78 
Z'i    12.40 
65    05.90 

44  40.10 
25    39.00 
28    28.74 
65    57.00 

27  50.78 

28  40.40 

34  02.40 

54  54.10 
28    24.97 

31  64.60 

32  07.30 

09  46.60 
09    69.90 
39    06.36 

27    41.60 

55  05.68 

II70-II80 

117  29    41.77 

49  22.70 

20  56.00 

21  12.86 

II80-II90 

118  25    59.00 
54    39.60 

Wheeler 

C.  &G.8 

Wheeler 

C.&G.S 

Wheeler 

do 

do 

G.  S 

Final  Bept 

Wionemncca,'   astronomical    monu- 
ment. 

Strftr  Peak  (Indian  P*Mvk) 

Do. 

Granite  P*Mvk 

Da 

Tnhaknm  Peak     . 

Do. 

St4*t^  J  Ave  Peak , 

Do. 

Do 

Bull.  122. 

ITaTnilton  .  .  ,. 

do 

do 

C.&G.S 

Wheeler 

do 

C.&G.S 

Wheeler 

C.  &G.S 

do 

Wheeler^.... 

do 

do 

C.&  G.S 

do 

do 

do 

do 

do 

do 

do 

Wheeler 

do 

G.S   . 

Monte  Cristo  Mill 

Augusta  Peak. 

Austin,  astronomical  station 

Bir'**iim8MnuTit      .   .. 

Rept.  'T9. 

Bunker  Hill 

Cowles  Peak 

Do. 

Desatoya: 

North  Twin 

South  Twin 

Emifirrant  Peak  .,.,,.,.. 

Do. 

Geneva  Peak 

Do. 

Mount  Grant 

Do. 

North  AuflTusta 

Shoshone  Peak : 

North 

Do. 

South 

Do. 

Toyabe  Peak 

Do. 

Carson  Sink 

Do. 

Carson  Table 

Do. 

Fairview 

Do. 

Mount  Lincoln 

Do. 

Tarog^ua  Peak 

Do. 

Chnmhill  Hutt-A            . 

Do. 

Cleaver  Peak 

Bull.  122. 

Como 

C.&G.S 

Wheeler 

do 

do 

G.S 

Do 

Final  Bept 
Do. 

Kmma  ... 

G^noa - 

Do. 

Gennn.  Peak 

BnU.122. 

McClellan  Mountain 

Wheeler 

do 

C.&G.S 

Wheeler 

G.S 

Final  Rept 
Do. 

Mount  Davidson 

Do 

Mount  Lyon _ 

Da 

Mount  Rose 

Bull.  122. 

Mucca,  £lephant  Peak 

C.&G.S 

Wheeler 

C.&G.S 

G.S 

Northeast  base 

Final  Rept 

Pahrah  . 

Pea  vine  Mountain 

Boll.  10. 

Pnpd  SliTPiTiit.                

C.&G.S 

Wheeler 

do 

do 

C.&G.S 

Wheeler 

G.S 

Rawe  Mountain 

Final  Rept 
Do. 

Rocky  Point 

RoRe  Mountain -  -  - 

Do. 

Sage 

mbie 

Rept.  '79. 
Bun.  122. 

Do 

Twotins  Mount 

Whfeeler 

C.&G.S 

do 

do 

do 

do 

Wheeler 

do 

C.&G.S 

Wheeler 

G.S 

Final  Reiyt. 

Two  TiDs,  north  summit 

Virginia  City,  astronomical  monu- 
ment. 
Virarinia  Peak 

Washoe  Peak,  monnniftnt  -  -  -  

Lone  Mountain -  - 

Da 

Paradise  Peak 

Da 

Poston  Mount 

Do. 

Toyabe  Dome 

Basalt  Peak 

Do. 

Black  Mount 

BuU.122. 
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NEVADA— €k>XLtizitied. 


Name. 


OoryHount 

Mount  Grant 

Monnt  Hull  (Ck>r7'8  Peak) 

PQotCkHie 

Volcano 

Wassack,  south  jieak 

Desert  Creek  Peak 

Votint  Wilson 

Saddle  Galena 

Silver  Lake  Monntain 

Pioche,  observatory 

Montezuma  Peak 

Charleston 


Liatitude. 


88o-8»o 


88 


83 
84 
26 
60 
23 
46 


67.40 
07.88 
47.70 
12.86 
87.50 
67.92 


880-890 

88  86  45.20 
50  67.90 
63  17.41 
61    45.00 

870-880 

87    55    26.07 

870-880 

87    41    35.50 

860-870 

36    16    18.00 


Ijonfifitude.        Authority. 


1180-0119 

O  I  II 

118  47  15.90 
47  80.60 
46  68.10 
26  14.06 
00  86.20 
60  06.57 

1190-1200 

119  18  58.00 
18  14.50 
80  09.88 
28    34.00 

1140-1150 

114    26    18.27 

II70-II80 

117    21    45.70 

II60-II60 

116    41    38.70 


Wheeler 
C.&G.S 
....do... 
....do... 
....do... 
....do... 

G.8 

...do... 
C.&G.S 
Wheeler 

..-.do... 

C.&G.S 

G.8 


Beference. 


Final  Rept. 


Bull.  122. 
Do. 

Final  Bept. 


Do. 


Dull.  122. 


IDAHO. 


PackerJohn               - - 

440-450 

0     /       // 

44    10    52.00 

440-450 

44    12    20.60 

00    00.66 

42    37.77 

15    56.20 

480-440 

43    21    46.70 
05    86.20 

480-440 

43    23    42.20 

480-440 

48    12    48.03 
29    30.71 
29    83.93 
66    16.25 

480-440 

43    14    54.66 
13    07.26 
25    57.75 
85    64.90 
80    21.70 

480-440 

43    36    57.98 
42    16.52 
32    43.47 
15    44.31 

22  18.20 
36    17.84 
29    18.21 
46    16.45 
80    50.88 
28    28.67 
46    23.49 
35    35.69 
85    14.19 

42o_48o 

42    27    18.90 

27  22.70 
12    09.00 

28  49.70 
31    15.60 
12    08.80 

29  42.60 

30  64.00 
27    53.70 

23  41.10 

II60-II60 

0      /         // 

115  47    24.25 
II60-II70 

116  27    02.71 

24  45.96 
16    14.15 
54    05.40 

1110-1120 

111    05    64.80 

18  56.70 

II80-II40 

113  01    38.00 

II40-II60 

114  54    49.34 

28  04.61 
56    14.94 

58  21.50 

II60-II60 

115  26    08.64 

59  40.65 

29  21.53 

25  48.56 
56    07.48 

II60-II70 

116  13    04.04 

41  46.82 
10    19.64 
53    11.56 

23  42.80 
03    45.61 

42  49.56 

05  25.26 

13  43.64 

06  47.39 
25    00.00 
08    45.34 

14  49.70 

1110-1120 

111    19    48.00 

22  04.00 
33    08.00 

19  19.60 

24  54.50 
33    11. 8u 

15  11.00 
65    39.90 
33    11.40 

23  34.40 

G.  8 

Bull.  128. 

Big  Willow 

do 

do 

do 

do 

Hayden 

do 

Wheeler 

G.S 

Do. 

Squaw...  .         

Do. 

luddle  Weiser 

Do. 

Weiser 

Do. 

Baird,Mount   

Rept.  '77. 

CarihoTi  Mountain  .    

Do. 

Big  Butte 

Final  Bept. 

Oreen  Spring 

Bull.  122. 

Kelly,  Mount 

do 

do 

.....do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Hayden 

do 

Wheeler 

Hayden 

do 

do 

do 

Wheeler 

Hayden 

do 

Do. 

Smoky  jDome .     -  -     -  . 

Do. 

Snowy  Side 

Do. 

Gunas 

Do. 

Cinder _. 

Do. 

House 

Do. 

Korth 

Do. 

Three  Point 

Do. 

Boise,  astronomical  pier 

Do. 

CaldweU 

Do. 

^Mtbase - 

Do. 

Flat  Top 

Do. 

Initial  Point 

Do. 

Lucky  Peak 

Do. 

Pickels  Butte 

Do. 

Shafer 

Do. 

South  Bidee,l 

Do. 

SouthBidge  2 

Do. 

Star 

Do. 

SbleBock 

Do. 

Vest  base 

Do. 

Bear  Valley  base: 
Rastend 

Bept.  '77. 
Do. 

West  end 

CastieBock 

Final  Bept. 
Bept.  '77. 
Do. 

East  Hill 

KflrthHiii                 

ParisPeak 

Do. 

Ppftnss  Mount 

Do. 

SedffwickPeak 

Final  Rept. 

Soda  Peak 

Bept.  ^77. 

South  Hill 

Do. 
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IDAHO-<>)ntiiiaed. 


Name. 


Bannock  Peak 

Deep  Creek  Mountain 

Elknom  Mountain,  north  point 

Oxford  Peak 

Putnam,  Mount 

South  Putnam  Peak 4 

BadeerPeak 

Black  Pine  Mountain» 

Cache  Peak 

Cedar  Creek  Mountain 

Pillar  Butte 

Quicksilver 


Liatitude. 

Longitude. 

Authority. 

Reference. 

42o_48o 

0       /        // 

ll«o_iiso 

0      /       // 

42    36    08.80 
28    13.10 
20    00.30 
16    07.60 
57    10.60 
55    03.40 

112    42    43.00 
30   37.70 
19   56.60 

06  05.40 
10    00.40 

07  58.60 

Wheeler 

do 

do 

do 

gayden 

Wheeler 

Final  Bept 

Do. 

Do. 

Do. 
Rept.  '77. 
Final  Bept. 

420-48° 

42    83    a).90 
07    08.50 
11    04.10 
26    46.10 
52    57.70 

1180-1 140 

113    04    01.00 

07  27.90 
39    54.80 

08  34.60 
13    08.70 

do 

do 

do 

do 

do 

Do. 
Do. 
Do. 
Do. 
Do. 

420-48° 

42    58    48.47 

II60-II70 

116    30    32.46 

G.  8 

BuU.122. 

WASHINGTON. 


Spokane  Falls,  monument  one-fourth 
mile  east  of  the  town. 

Seattle 

Steilacoom : 

Presbyterian  church 

Methodist  church 


Colfax,  monument  on  an  island  in 
Palouse  River,  at  north  end  of  the 
town. 

Wallawalla 

Kalama. 

Alamicut  River 

Astoria  Point 

Bakers  Bay 

Base  on  ea  .tend 


470-48° 
o      '        // 

47    39    38.13 

470-480 
47    35    57.20 

10    24.08 
10    23.03 


II70-II80 

o       /         // 

117    24    45.89 

1220^1280 

122    19    58.70 

35    35.76 
35    50.88 


460-470  II70-II80 

46    53    13.69     117    23    29.13 


46 


46 


46 


460-470 

03    55.89 

460-470 

00    17.80 

46°-47o 

18  03.13 
11  23.65 
16  27.50 
18    12.74 


118°-119° 

118    20    50.14 

122°-128° 

122  50    33.20 

128°-124° 

123  41  59.19 
50  29.35 
55    49.17 


Engr.  CoriM. 


C.  &  G.  S 

do... 

do  — 


Engr.  Corps. 


Wheeler 


C.  &  G.  S. 


-do 
.do 
-do 


Rept. '82. 


Do. 


Final  Bept 


OREGON. 


Dalles 

Baldy 

HiffhRock 

LoTochewis  Mountain 
North  End  Mountain. 
Sugarloaf  Mountain.. 

Pitt. 

Scott  

Kirby 


45°-46° 

45    35    50.80 

42o-48° 

42  07  03.70 
29  42.70 
18  22.00 
08  54.00 
17    57.60 

420-48° 

42  26  36.40 
55    18.90 

420-480 

42    13    08.20 


1 210-1220 

o        /  // 

121  13    11.20 

1200-121° 

120  43  06.90 
52  40.40 
37  38.00 
14  13.00 
07    12.40 

1220-1280 

122  18  58.40 
01    00.20 

1280-1240 

123  27    42.60 


Wheeler 

G.  8 

..^do... 
Wheeler 
....do... 
....do... 

G.  8 

....do... 

....do... 


Final  Bept 

Bull.m 

Da 
Final  Bept 

Do. 

Do. 

Bun.m 

Do. 
Da 


CALIFORNIA. 


Alturas  Hill 

Bidwell  Mount 

Bid  well  Fort,  flagstaff 

Cedar  Mount 

Eagle  Mountain 

Hat  Mountain 


410-420 

o      /      // 


41 


28 
56 
51 
36 
16 
08 


57.70 
52.60 
30.84 
31.90 
56.00 
57.00 


1200-1210 

o    /        // 


120 


32 
07 
00 
16 
11 
05 


43.00 
49.80 
15.56 
00.20 
51.40 
47.90 


Wheeler 
-...do... 
....do-.. 
...do... 
....do... 
....do... 


Final  Bept 
Do. 
Do. 
Do. 
Do. 
Do. 


.1      GEOGBAPHIC   POSITIONS   IN   THE    UNITED   STATES. 


143 


CALIPOBNIA-CoiitinTiod. 


Name. 


••er  Peak ...... 

ingrsPeak 

tockPeak 

ikPeak 

Id  Peak 

.tionPeak 

•  Mount 

ork  Mountain 

on  Peak 

Peak 


mntain. 

3unt 

1  Butte. 
Sutte... 


ion. 


.  Methodist  church 


Biountain 

HiU 

•eak 

Peak 

nlle 

Peak 


Peak. 


[Peak 

Peak 

iak 

ton  Mountain 

Hill 


ille  Butte  . 
anty  Peak 
Duntain  ... 


ak.  Monument  Peak 

berg  Peak 

sllesCone 

it  Mount 

*eak.  Jobs  Peak 

dPeak 


an -'-.. 

lountain : 

bh  Peak  monument. 

ih  Peak  monument. 


Latitude. 


410-42° 

o        /         /' 

41    2i    27.60 

40O-41O 

40  41  11.00 
24.80 
42.00 


22 

08 
06 
56 
46 
26 
09 
15 
22 


22.90 
23.20 
22.20 
43.10 
14.30 
34.10 
38.70 

400-41° 

40  12  58.20 
14  15.20 
36  35.70 
29    11.21 

400-410 

40    02    05.70 


Mountain 
^ater 


ill 

»untain. 

eek 

)untain. 
»untain. 

''ista 

in 


nnePeak  ... 

1 

1  Mountain. 

Ak 

Top 

oaf 


40O-41O 

40    58 

15.20 

40O-41O 

40    48 

11.00 

890- 

400 

39    54 

32.20 

14 

39.40 

21 

48.60 

28  «0.90 

35 

29.80 

08 

32.10 

43 

43.50 

39 

40.70 

59 

33.70 

25 

53.34 

56 

14.78 

42 

03.50 

06 

39.30 

51 

69.90 

89O-40O 

89    46 

32.70 

43 

25.20 

12 

15.70 

38 

24.30 

03 

28.00 

880-890 

38    44 

13.42 

03 

43.20 

24 

11.50 

39 

40.00 

51 

21.79 

32 

31.94 

40 

54.70 

33 

56.66 

32 

31.94 

21 

08.25 

43 

52.90 

26 

07.60 

880- 

39° 

38    37 

40.00 

54 

09.20 

41 

33.60 

01 

08.50 

20 

26.20 

16 

06.80 

27 

49.20 

20 

18.30 

08 

15.20 

32 

12.12 

43 

04.40 

50 

32.60 

55 

24.30 

39 

43.63 

34 

43.00 

34 

30.70 

Longitude. 


122o_i2So 

o       /        // 

122    11    42.90 


120O- 

120  35 
07 
43 
14 
24 
10 
21 
33 
33 
12 

1210. 

121  23 
01 
33 
30 


1210 

44.40 
07.30 
03.10 
43.10 
36.70 
06.90 
18.60 
39.50 
17.40 
69.60 

1220 

02.10 
48.40 
13.50 
16.21 


1220-1280 

122  61    16.50 

1280-1240 

123  00    09.90 

1240-1260 

124  00    41.00 

120O-121O 

120  05  43.20 
57  56.60 

20  47.30 
02  13.50 
38  39.30 

30  33.90 

51  10.30 
33  01.00 
37  40.10 

21  55.50 
17  08.00 
08  37.30 
13  66.30 

31  40.60 

1210-1220 

121  25  40.00 
50  51.30 
49  15.40 

12  10.00 

13  58.00 

'  1190-1200 

119    52  21.99 

16  16.60 

52  20.70 
59  54.00 
54  01.84 
45  21.40 
36  43.70 


45 
45 

38 
58 
18 

1200. 

120  16 
42 
30 

a5 

21 
54 
32 
43 
41 
•  05 
59 
09 
24 
00 
56 
29 


29.68 
21.31 
09.18 
44.40 
19.60 

1210 

40.84 
19.20 
57.00 
08.40 
55.00 
51.80 
01.00 
17.40 
24.90 
41.34 
26.70 
20.60 
14.00 
04.99 
59.30 
38.10 


Authority. 


G.  8 

Wheeler 
...-do... 
-...do... 
....do... 
....do... 
...-do... 
...-do... 
...-do... 
...-do... 
....do... 

....do... 
....do... 

G.  8 

C.  &  G.  S 

G.  8 

...-do... 

C.&G.S 

Wheeler 

G.  S 

Wheeler 
....do... 
...-do... 

G  S 

...-do... 
Wheeler 

G.  8 

C.  &  G.  8 

G.  8 

....do... 
....do... 
Wheeler 

G.  8 

...-do... 
..--do... 
....do... 
...-do... 

C.  &  G.  8 

Wheeler 

G.  8 

Wheeler 
O.  &  G.  8 

G.  8 

--.-do.-. 

C.  &  G.  8 
....do... 

G.  8 , 

Wheeler 
C.  «fc  G.  8 

G.  8 

...-do-- 
...-do... 

do.... 

do.-.. 

...-do... 
....do... 
...-do... 
....do... 
...-do... 
.-.do... 
Wheeler 

G.  8 

C.  «fc  G.  8 

G.8 

....do... 


Beference. 


BuU.  122. 

Pinal  Bept. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Do. 
Do. 
Bull.  122. 
Do. 

Do. 

Do. 


Final  Bept. 
Bull.  122. 
Final  Bept. 

Do. 

Do. 
BulL122. 

Do. 
Final  Bept. 
Bull.  122. 

Do. 

Do. 

Do. 

Final  Bept. 

Bull.  122. 
Do. 
Do. 
Do. 
Do. 


Final  Bept. 
Bull.  122. 
Final  Bept. 

Bull.  122. 
Do. 


Do. 
Bull.  122. 
Final  Bept. 


Bull.  122. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Final  Bept. 
Bull  122. 

Do. 
Do. 
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H». 

Lstltnde. 

Antluiritr. 

Befemm 

88O-80O 

38    40   04,28 

23  S7:ie 

68,4«.!8 
870-880 

01  07:80 

870-890 

37    20    40.80 

41    4S.0U 

57    MOT 
5.1   so!  90 
53    54.80 

III 

16  4a',  00 

50  43.60 
41    18.80 
37    M,90 

51  osieo 
8!°-as= 

^  i  11 

a7°-88° 

"III 

87 '-88= 

37  52    66,19 

51  2e!oo 

40    00.00 
53    4B.0O 
56    49.00 
48    30.00 
8fl=-87o 

50    03:60 
880-870 

B8°-8T° 

38  43    31.23 
S5o_gao 

87    00.60 

ili 

02  21.30 
06    53.70 

122  38    01.41 
50    40.U 
05    06,81 

1380-1840 

123  07    08.77 
18    00.87 

llSo-11*' 

00  2a:ai 

21   X.Si 

iiB°-iao° 

28    ILSO 

III 

10  10:00 

23   30.00 
47    18:90 

laoo-iap 

ill 

I!]°-182= 

ill 

I92«-iaS= 

IS    1      20.48 

!  S 

08    38.00 

ill 

117  39"49.90 

118  u'sasu 

07    10.20 

17  3a: 00 
iieo-iaoo 

117    18-49.70 
II80-IIB0 

"  'i  S 

21    49.80 
35    17.i0 

lis 

CAa.B 

do 

--...do 

do 

:::::do-":":: 

CAG.S 

Wheeler 

■Wheeler  .V." 

DeadwoodPeak 

isksSiP-i 

."S"::::: 

Rept. '» 

ii^?!!eaM™atdn;""-::::v.::::"-::::;".". 

■si|3i,-::::: 

W* 

Wade  Peak - -.., 

.-::3::::::::: 

■Wheeler.—- 

—..do 

0.*Q,S 

:::::do ::;:::;: 

BnUionPeak- 

MoccusmPeftk — . 

Hamilton 

Shi  Jose,  miaaion  ehnrcli 

Santa  Clara.  Catholic  spire 

Do. 

—do 

-—do 

:::::do :::::::: 

m. 

TPleJwope  Monntain 

1 

si^cSTiSr" - 

WMtnar  Monnt 

»!■ 

GriazlyPeak 

Ito. 
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CALIPOBNIA— CJontinued. 


Name. 

Latitude. 

Longitude. 

Authority. 

Reference. 

840-860 

0          1// 

34    01    51.60 

00  58.00 

01  14.00 
17    06.20 
03    17.00 
13    49.00 

03  32.00 

840-860 

34    14    49.80 
07    20.00 

04  33.50 
19    39.30 

16  00.00 
00    48.40 

840-860 

34    48    43.90 
36    34.00 

880-840 

33    13    56.40 

40  07.90 
00    25.10 

880-840 

33    57    36.10 
12    04.40 
09    32.00 
43    21.00 
36    08.10 

12  38.10 
09    42.30 
19    13.20 

47  28.38 
26    34.50 

17  54.40 
30    39.30 
21    44.80 
36    15.40 
54    43.90 
42    32.40 

42  31.00 
06    25.90 

13  31.40 

880-840 

33    44    39.20 
59    24.00 

820-880 

32    56    42.20 

41  41.00 

820-880 

32    58    47.40 

48  39.90 

43  06.00 

1170-1180 

o         /          // 

118    26    37.10 
46    54.00 
17    52.00 
39    14.10 
51    06.00 
14    10.00 
04    09.00 

1180-1190 

118  06    54.80 
08    57.00 
39    17.20 
36    01.90 
14    19.60 
01    14.50 

1190-1200 

119  08    52.60 
07    55.10 

II60-II70 

116  54    14.00 
42    22.20 

58    17.80 

11 70-1 180 

117  16    64.00 
04    00.90 
00    18.00 

07  28.00 
20    39.80 
11    06.50 
19    23.80 

08  06.50 
56    36.08 
23    30.00 
16    14.70 
44    06.80 
29    45.50 
48    46.90 
44    21.08 
32    07.00 
32    04.00 

09  22.20 
22    05.30 

II80-II90 

118  20    07.80 

00  14.00 

II60-II70 

116  36    26.70 
56    14.00 

II70-II80 

117  07    02.00 

01  58.00 
09    40.80 

G.8 

Bull.  128. 

do 

do 

Wheeler 

G.8 

Do. 

. 

Do. 

>TiioPftalf       -  - - 

Final  Kept. 
Bull.  122. 

rry - 

do 

do 

Wheeler 

G.8 

Do. 

M.  M.  J       _...____....-...----........ 

Do. 

iitment  Pealf       -  --- 

Final  Rept. 
Bull.  122. 

d     

BCalaira)  Mountain. 

Wheeler 

do 

do  

do 

do 

do 

G.8 

Final  Bept. 
Do. 

lando  Peat       ._  _-.    

se ..... 

Do. 

tnHm 

Do. 

fount 

Do. 

Do. 

Bull.  122. 

Qto  Mountain 

Wheeler 

G.8 

Final  Rept. 
Bull.  122. 

nflfs 

do 

do 

do 

do 

do 

do 

do 

do 

C.&G.S 

G.S 

Do, 

•**©*'" ..---------  -.-.... — ...... 

Do. 

le 

Do. 

Do. 

Do. 

ob  

Do. 

Do. 

tr 

Do. 

)les,  SE.  base  (1890) 

Do. 

a 

Do. 

\ 

do 

do 

do 

do 

C.&G.8 

G.S 

Do. 

Do. 

Do. 

Tiin  , . 

Do. 

i 

Do. 

Do. 

I  Mountain 

Wheeler 

G.S 

Rept.  '79. 
BuU.122. 

do 

Wheeler 

G.S 

Do. 

X)Hill 

Final  Rept. 
Bull.  122. 

in .- 

3a 

do 

do 

do 

do 

C.&G.S 

Do. 

Do. 

Do. 

Do. 

?o,  transit    -  -  -        -      -  - 

Bept.  '84. 

Bull.  123—10 
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Bolce.N.T 
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Bolm)c!,H.Dak 
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Bi.sbiir",  Mass 21 
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BtadfordPoinl,N.J 05 
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Br«JoanB,N.T 51 
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SrcMl  Island,  Uua tl 

BrenhuD.  Hiai K 

Brvthren,  Coan M 
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Brown  Hill,  Mass 18,21,30 

BrownHill,N.Y 58 

Brown  Hm,  S.  Dak 121 

Browning,  Conn 30 

Brown   Mill    Observatory, 

K.  J 63 

Brown  Peak,  Ariz. . .- 138 

Brownville,  Nebr 122 

Brace,  If  ebr 122 

Brace,  Wis 113 

Brain,  Utah 138 

Brainsbnrg,  Hiss 85 

Brale,  Hont 130 

Bral6,  S.Dak 121 

Brul6,Wis 112 

Bnil6  Landing,  La 89 

Bnil6  sngarhoase,  La 88 

Branswick,  Miss 84 

Bnish,  Ark ^ 96 

fini8h,Ma8S 24 

Bruaby.Ky 101 

Braaby.Tenn 100 

Broshy.Va 76 

'    Braghy  Ridge,  Conn 42 

Bryant  Hill,  Mass 30 

Bryant  Point,  Md 74 

B.  T.  Mountain,  Mont 131 

Buchaiuui,  Md 72 

Buchanan,  Minn 116 

Buck,Del 72 

Back,N.J 65 

Back,  Pa , 09 

Buck  Hill,  Minn 116 

Bockhom,Va 77 

Buckingham,  Conn 36 

Backingham,  If .  J 63 

Bock  Island,  Miss .........  81 

Backminster,  N.  T 45 

Back  Ridge,  Miss 82 

Back8hot,Ark 97 

Bnckshot,  Miss 81 

Boena  Vista,  Cal 143 

BoenaVista,Ky 100 

Boena  Vista,  Miss 85 

Bttena  Vista,  N.J 63 

fioflalo.Mont 129 

^nflalo,N.Y 58 

Buffalo,  Tex 93 

Buffalo,  Va 77 

^aflalo  Peak,  Colo 136 

^aflWo  Plains,N.Y 58 

Gilford,  N.  Dak 119 

^uist.  Pa 69 

Bulger,  N.Y 47 

Railhead,  N.C 78 

^ollion  Peak.  Cal 144 

^un  Mountain,  Va 77 

bollock.  La 87 

^iiUord.Kan8 127 

iull  Ron,ya 75 

Compos,  K.  Y 49 

^aiiday,Micb 110 

Bunker  Hill:  Ark 97 

Banker  HflUKans 126 

BunkArHilLMMB 21 


Page. 

Bunker  Hill,  Ner 140 

Bnnker  Hill,  S.  Dak 120 

Bnnker  Hill,  Tex 95 

Bonkin  Island,  Mass 18 

Bnrbank.Tex 95 

Barden,N.J 65 

Burdett,N.Y 56 

Bardette,  Kaiis 126 

Burdge,N.J 00 

Bnrhaus,  N.Y 51 

Burke,  Wis 114 

Burleigh,  Miss 84 

Burlington,  Miuu 115 

Burned,  Mont.... 130 

Bumett,Mi88 85 

Bnmham,Ill 107 

Bumham  Brown,  Mass 18 

Burning  Rock,  W.  Va 78 

Bums,  Mass 30 

Bum8ide,Lii 88,89 

Bums  Point,  Conn 42 

Bumt,  Cal 145 

Bumt  Bluff,  Mich 108 

Burnt  HiUs, N.Y 51 

Bumt  Swamp...  ^ 21 

Burrow,  Ark 96 

BurtfMass 30 

Burtnett,  Ark 97 

Bury,N.J 60 

Bush,N.J 65 

Bushnell,  Nebr 122 

Bussing,  N.Y 58 

Butler,  111 105 

Bntler,Kau8 124 

Butler,  Mo 118 

Butler  Bluff,  Miss 85 

Butler  Hill,  Mass 18 

Bntterfielrl,  Mo 119 

Buttermilk,  N.  Y 58 

Butt  Mountain,  Cal 143 

Buzzard,  Miss 81 

Byfield  Church,  Mass 18 

Byrne,  La 86 

Caballo  Cone,  N.  Mex 136 

Cabin,  La 87 

Cabin  Home,  Miss 84 

Cache  Peak,  Idaho 142 

Cactus,  Kans 126 

Cactus,  Tex 95 

Caddo  Peak,  Tex 93 

CsBsar,  Mo 117 

Cafferty,  N.  Y 56 

Caffer5\N.J C5 

Cahaba,  Ala 80 

Cahas,Va 77 

Cahill,  lU 106 

Caillon,  Lat. 92 

Cairn,  N.  Dak 119 

Cairo,Ill 107 

Calabasa,  Ariz 137 

Caldwell,  Idaho 141 

Caldwell,  Mo 118 

CaldweU,  N.J 60 

Caledonia,  Wis 114 

Calf  Island,  Mont 129 


Page. 

Calf  Pasture  Island,  Conn.  42 

Calhoun,  111 100 

Ciilumob,  La 92 

Calumet,  Nebr 122 

Calumet.  Wis ' 113 

Calvary,  Mass 30 

Calvert,Kans 125 

Calvin,Mich 112 

Camas,  Idaho 141 

Cambria,Mas8 27 

Cambridge,  Mass 21 

Camden,  N.J 65 

Camden,  Ohio 102 

Cameron,  W.  Va 77 

Camp,  Mass 27 

Camp  Baker,  Mont 131 

Campbell,  Miss 82 

Campbell,  Mont 132 

Campbell,  N.  Y 51 

Campbell,  S.  Dak 120 

Campbell,  Va 70 

Camp  Douglas,  Utah 138 

Camp  Hill,  Conn 30 

Camp  Hill,  Md 73 

Camp  Lewis,  Mont 129 

Camp  Robinson,  Nebr 122 

Camp  Ruby,  Nev 139 

Camp  Weldou,  Cal 144 

Canadian,  N.  Mex 130 

Can^oharie,  N.Y 54 

Canal,  Conn 42 

Canal,  Pa 09 

Canal  Dock,  Conn 30 

Canastota,  N.Y 47 

Canby  Mount,  Colo 135 

Cane,  Ark 98 

Canebrake,  La 87 

CaneHill,Ark 97 

Cannon,  Miss 84 

Cannon  Ball,  N.  Dak 120 

Cannonball,  Pa 09 

Canonicus,  Mass 30 

Canton,  Md 72 

Canton,  Mo 110 

Canty,  Wis 1 113 

Canty  sawmill.  La 89 

Canyon.  Mont 131 

Canyon  Ferry,  Mont 131 

Canyon  Range,  Utah 139 

Cape,  Kans 123 

Cape  Ann,  Mass 18 

Cape  Cod,  Mass 18 

Cape  Elizabeth,  Me 15 

Cape  Girardeau,  Mo 118 

Cape  Lecroix,  Mo 118 

Cape  May,  N.J 63,67 

Cape  Poge,  Mass 27 

Cape  Vincent,  N.  Y 45 

Capitan  Peak,  N.  Mex 136 

Capitol,  Cal 143 

Capitol,  D.C 74 

Capon,  W.  Va 77 

Capon  Mountain,  Va 75 

Capshaw,  Ala 80 

Captain  John's  Hill,  Mass.  22 
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Caibon  Honntalii,  Colo . . . 

Canlwll,  Ti'nii 

CarLad.  N  J         

Caribon  MouDlain,  Not.  .. 

Cari,N,r 

Carliale,lDd 

Carlisle.  K.J 

CarlialB,  N.Y 

Carlton.  S.Y 

CnineaMouDtain,  Ga 

CaroliDB,ViH<      

CnroIinaBill.Mase 

Carolus.MoQt 

Carp,  Mich 

Carpenter,  X.  T 

Carpet.oleaiiiDg    factory 

Uau 

Carr,Kr 

Cairiao,  B.  Me* 

Carroll,  Md 

Carroll.  Mont - 

Canon  Sink,  Nov 

Caraon  Table.  Ner -  - . 

Carter,  Miss 

Cartriglit,  Ark 

Camth.Toi        

Curri>«flk,Oil    

CimEndp.  M«ni 

Case,  Conn 

Caaoy,  m 

Caaa.N.T 

Caasell,  Ark 

Cassetl.N.  T 

Caatlle,  Ark 

Castle,  Mont 

CaatleleUnd.Maas 

Caetle  Peak,  Cal 

Caatle  Peak,  Colo 

Caatte  Eocl:, Idaho 

C"sl!elr>ji,  NT     

Calamount.S.T 

Catfish  Point,  Fla 

CaUlsh  Point,Mls8 

Catfish  Pond. X.J 

Catfish  Tow.head.  Ark... 

Cutliarina.K  Y 

Cathead,  Micb 

Cathead,  fi.  Dak 

Cat  Hill,  Mass 

Ctillelan.l,  Ark    

Cat  Island.  La 

Catlsland,  Haas 

CiitottLii,  Md 

CatBklll,};  T       

CattlQ  Kanch,  Eane 

Can»te»,D.C 

Cavanai,Ind,T 

Caye.Ky 

CsTcn  Point.  X.J 

Cedsr,  Ark 

Cedar.  Conn 


Cedar.  Kana 

Cedar!  K.J 

Cedar,  Tei 

Cedar  Creek,  X.J 

CedarCreok.  W.Va 

m 

03 

es 

78 
1J2 

89 

132 

102 

102 

120 
W 
89 

81 
42 

ce 

38 

5S,tD 

27 
B3 

ts 

22 

3S 

*S,54 

38 

120 

22 

Page 

Charlotte.  Mloh 

.    11. 

Cliatuw  Bujarhouae,  La. 

Chathani,  Maas 

tlialworth.  La 

..    m 

.      8t 

Cb«k  hose.  Ill 

Cheese  faclorj'  Sans 

.    10* 
.    188 

CedarflumiBo.'li.  X  J.... 
CedarKnoU.Mnni.      .... 

Cedsr  Peak   Mountain 

Chemical -works,  Conn.. 

.     37 

Cedar  Point.  Ohio 

Cedar  Polntlig],t.l,..ns 

Chorokce  Peak,  Wyo. . . . 

.    1» 

Cedar  Biver.  Midi 

Cedar  Kiver.S.  Dak 

CeJnri-me.i-J        

CilMtosagarhousu,  La... 

Chflruhiis™,S  Y 

.    a 

CemeterT,MlM 

Cemeterj,  S.  Dak 

Center,  Maas....' 

Center  ReddincCun.,.. 
Center  street.  X.Y 

Cheater,  OUn 

Cheater.  P, 

Cheater.chnrd.epire.iU. 

ChesterflBld,  Vt 

Ch^lnaqnaok Point,  S.J 

.    IM 
.     81 

.  in 

.     17 

.  n 

.    K 

Cenl«rville,X.J 

Centervllle,  Pa 

Centetvillecbqrch,Ma9-.,. 

Central  Square,  X.Y 

Central    Wharf    cii|ioIa 

CheatnntHilLConn 

ChestnotHiUMssa 

CheBtDutMoniitain.Ta.. 
Chestnut  Bidg«,X.T-.. 
Chestnut  Tree  EiU,  Cuna 

77 
48 

a 

IX 

Chair  Mount,  Colo 

Chamberlain,  La 

Champaign.  HI 

Chandler  HilLUaaa 

Chaodler Mountain.  Ta... 

Chapel  Hill.  Mo 

CliapclniU,  H.J 

rti^ipcDoCrwk  S.Dak... 
Chapel  Light.  N.Y 

chewnm,:wj 

Chicago  Mound, Kans.. ■ 

m 

Chicopee  Falls,  Maea 

Chapinaa.H.Y 

Ciiapman  Hill,  Conn 

■'l'"g«.S-Dak 

Charity  HKhthouBo.MiPh. 

Cliarlee  IsUnd,  Conn 

Charles  Keck,  Masa 

Charles  TiiviTlrijiod.'MaBii 

10* 

Chimney  Point,  S.Y 

ChinmEj'Top.Tenn 

ChimonIsUind,Conii 

» 
a 

Chippewa,  S.Dak 

<:ijutuiiaPBak,  Cal 

Charleston    Four  Comere 
NY 

a- 
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Cdoconim,  N.  H It 

ChODtMa.Hebr 12S 

Christie  Peak.  N.C It 

Ctiriatoplier,  N.J «) 

■Chuckj  Tenn  l»ft 

Ciinrch.Kana. 12* 

Chnrcliill  BntM,  ttar IW 

Chorch     Laodlug     folut, 

■S.3 8S 

Churah's  (F.  B.)  home, 

N.Y_ H 

Omreb  apire,  Ta M 

ChDrcbaplra,HaB> 18 

ChorcbTillB,ST   « 

Churclivmo.J'ii « 

LlmBca.NMei IM 

ChnteofTO,  Ark « 

dmanon,  Eaiu IZT 

Cimkmni,N.Mei 13S 

Cincinnati,  Ohio. 1*3 

CiDclue,La 80 

Ctodor.Idaho Ill 

Ctoco,Tei -.  W 

Cit^el.Mant 130 

Citr,MB8» ao 

CKj.Kebr 122 

Click,  Ark »T 

CliiboTne,  Lk. 8* 

Qapier,  Fm 6S 

CI»pp,  N.T » 

CUpper.ir.T SI 

Quciuaiit,  ni 106 

Cbridan,  Ohio lOS 

CbttUMi BO 

Clftrk,MlBB 81, 8S 

Clirk,  P» 88 

CUrk,  V« 75 

Cl>ike.I.a SB 

CUrks,MoDt 132 

CUiktsIand.  N.  H. IB 

CUrk monnmeDt.  V.Y....  G8 

ClukHoiuid.in lOS 

ClirkP«k.Cal 144 

Cluk  PolDt,  Conn ST 

Ouk  FDtnt,  Uua 27 

Cluk  pnmp.  La B8 

CkrkabnrB,  W.  Va. 77 

Ctirk  Cots,  HaH 27 

dark  angarhouaa,  La 8* 

CUrkBTiUe,  Hiaa K 

Clirks-rme,  Mo IIT 

Clu-kavllli-,  IT.  T El 

Oiybanks.M.J      00 

CkjBanks.Wis. 112 

ClartOD,  K.  J OS 

ci»jtoii,ii.T a 

Oajton,  WU 113 

(.lijloit  Cone,  Colo 131 

CtearCimfc,!!! 107 

Ocar  Ci«ek  Uoantaln,  . 

ntah 138 

Clenvw  feat, Kit. no 

ClemuDt,  l-fl       8* 

<arnilaiid,ir.T IT 

ClaTelaiid,OUa IDS 

ClBTalaDd,  Tax M 


CUn,Uaaa 

CUnoD.Ud 

Cllseii,  Va 

CIlstoD,  Cddd 

CUntoD,  III 

Clinton, Ma 

Clinton, N.T 

Clinton.  Wis 

Clinton  Mills,  N.  T 

Clip  Hill.  K.Y 

aai«,Conn 

Cloud  Peak,  Wyo 

Clond  Rest.  Cal 

tnoyB,X.T 

Cluverdon. MflBB 

CAuK   l>arnllueiKilc,N.T. 

tljili'.N  T  

Coal  bauka.  Mod! 

Coal  Harbor,  K.  Dak 

Coal  abed  (flagetair),  Maas. 

Coatna  Point,  Masa 2T 

Cohb,TejL 

Cobble.  Conn 

CoblP9Ull,S  T 

C"burn.Ky        

Coi'Vuuws,  Coun 

Coi.'lti.>iioc»t«lfliul,Conn,... 

Cockpit  Prfnt,  Vft 

Coddon,  Maaa 

Coej'mBaa,  H.  T 

CuSeld  sa;;urh0UBe.  La 

UoLnnaeyliKhl-hoiiacH.J. 

Qjbnsjuii,  MuBs 

Cohoei.N.T 

Coliutla,Ga 

Cold  Xnoh,  W.  Ta 

ColdSoil,N..T 

Cole  Island,  Miaa 

Tolfji.  WmIi 

Colgate,  Md 

Collamer.  N.  Y 

CoUegBTllle,  Pa 

Collier  Lodgp.llH.tfl 

CoUina,  Ark 

CoUlua,  Coon 

Colllflciim.  Pa 

OilriEne,  S.  Uak 

Coloiiib.Lu  

('hIdqbI  Monn lain. Maaa  ... 

ColoradoCitT  fulu 

Colo  rodo  Monntaln.K.MeK 

Colarailo  Springs,  Colo 

ColMn,Vt  

ColQinbian,  Aln 

Calainbaa,K.J 

ColTiii.lJ.T 

Colwell.La 

Co1tb11.K.T 

Comanche.  Tei 

Comntercial  Point  'Wbarf, 

Maaa 

Conunerca,  Miaa 


Pago. 

Coramene,  Mo 118 

Como,La DO 

Compton.Miaa 81 

Compton,  N,  J tt 

Oiinj>loijkBilI,Vl IT 

Conaaponck  Polnt,N.J —  M 

Conobo.  Tei N 

Concord,  I'M 8* 

Concordia,  Kana 12« 

ConconliaBajon.Miaa 81 

Conn,  Conn             87 

CoD<-Joa  Peak,  Colo I3S 

Coney  laland,  Maaa 18 

OinfiNloral^,  Jlcint- Ml 

CoQger,  IiBbr 123 

Congm,Ma Ill 

Congreas  Ilnll,  N  J W 

Coaneant,  Oliio       lOS 

Cnnroaicut,  (Jonn *2 

Connactlcut  line.  Conn  ....  3S 
Cunnectfcntmouunient, 

Conn 12 

Connecticut  lino,  Maas....  24 
Connectlcol  RlTer  Lumber 

Co,,  Maaa 24 

Conneaa,  Cal 144 

Connor.Lfl 87 

Conow.r.  N.J M 

Conover,N,y 54 

ConomrliBacnn,  U.J M 

Conrad,  La         TO 

Cunatablu Point,  S.J 90 

Coimtsnttn,  :f  T 48 

ConflUntlno.  Mivh 113 

Conli,  La 87 

CDnteut,Mlaa 82 

Conway.  Maaa 2t 

Conway  augarboiiae.  La  . . .  88 

Coochee,  La 87 

Cook,  Art- M 

Cook.N.Dak 118 

I  Cooli  Enub,  Mo 118 

'  Cooka  Point,  Cal 114 

Cooper,N,Y 48 

Coopera  Point,  N.J 05 

Cooia,Ga 78 

Copecut.Maaa 30 

Copp  Island,  Conn. 42 

Copper,  S.Mex 13B 

Coram.  Conn 43 

Coraion.H.M !» 

Corbto,  Tei .' 03 

Corcoran  Monnt,Cnl 144 

Cord, ■Mass       M 

CordelLMtaa 81 

CoreDa,Mlaa 85 

Comer  stone.  Conn 37 

Comer  atone,  N.T K 

CumQeldPoint,  Conn ST 

Comhlll.K  J       <a 

Com  Hill.  Toi » 

Cornlng.N.Y Bl 

Coniada,N.Usi 137 
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Correll.Uo 117 

Coraun,  K.  J -„-,,--..  03 

Cortland,  N.Y M 

Comnna,  Mleh 110 

Corves,  Ark      W 

CoryMoDnl  Ser Ul 

CD9l«llo,S.Dat- m 

CoHtelloff  Mu 15 

CoatiilaPuk,  ll.U«i US 

Cottage,  La .-, --  00 

CottBg«,Misa a: 

Cotton,  La 00 

Cotton  gin,  Miaa H 

Cottonwood,  Aril 137 

Cottonwood,  La B« 

Cottonwood,  Miss 81 

Cottonwood,  Tei 0) 

Cottonwood  Falls,  Kans...  125 

Cottonwood  Peak,  Cal 144 

CotuK  Keck,  MsM SS 

COQch.N.T S6 

Council,  Iow» lie 

Coancil,  Mont 120 

CoancaXebr 12! 

CoonUyman,  N.T SI 

Couutsiijau,Ma 71 

Conrt'and,  Wis lU 

COTO,  Mus 27 

Cove,H.J «5 

Corel],  Nobr 122 

COYoy,  Mass 22 

Cosington,  Ta '8 

CoB-boj-  MoDt 128 

Cowea,N.C 70 

Cow  Hill.Conn 87 

Cow  Island,  Mont, 129 

CowLUnd-Teon WO 

Cow    Island     liglit-hnDse, 

K.  Y 61 

Cowlea,  Cal 145 

Cowlta  Peak,  Ker 140 

Cow  Point,  CoDD 37 

Coi.Ark oe 

CoiKnob,  Ky lOl 

Coisaokie,  N.  Y 51 

Coyolfi,  Saua      120 

Coj-teavllle,  N.J 50 

Crab  Greek,  N.J 85 

Crablsle.JI.T 45 

Ciacraft'a  gin,  Ark 8§ 

0«n,Ma6a 25 

CralB.Ark »7 

Cralg,Uo lis 

Crug.Hont 130 

Cruig's  jfin  chimDe  j,  Uias . .  SZ 

Crain.MT      40 

Cramer,  K.J 01 

Cramer  Gulch,Ca1o 134 

Cranbury,  N.  J 60 

Ciandall,  La 88 

Crane,  N.  J M 

Cnwa  Bar,  Conn 37 


C'niwford,  Tenn  .... 

Craiy,  Mnnt 

Craba8Ba.Mich 

Creek,  Mont 

Creaeeut,  Iowa 

Creaoent,  La 

Cmacent,  Kebr 

CreBe,N.J 

Creatone  Peak,  Cok 

CreawdL.Lll 

Crete,  111... 


>,  Hies.. 


Cromwell,  Conn 

Cronch,  Conn 

Cro88,Tenn 

CiuaBman,  Cal 

CroiBover     laland      ILgbt- 

bonae,  N.T 

Ciosawick.K.J 

Crothera,  La 

Croton.K.  J 

Crow  Fllsa  High,  N.  Dak. . . 
Crown  Point  Kgbt-bonse.. 
Crown  Point,   aontb  baae, 

N.T 

CroB  Point.  Uaas 

Crow  Pd1iiI,MIbb 

CrowB  Luukoul,MBaa 

Crum  CreBk,rfl 

Crusoe  ITuuae,  Mass 

Oiystal,  .Montr.  

Crjatal  Peak,  Cal 

Cuba  BugarhongR,  Xb 

CQleljraPeiik,Culo   

Culrainalion,  Ctab    

Culpu[>«T  GuartbousCiVa. 

Culver  Gap.K.J 

Cumberland Poinl^  K.T... 

CumbjT  tile,  Ark 

LWraiiie,  Mass 

Cumpo,Conn 

Cnnaid-Wharr,Masa 

Cupola,  Maes 

Curlew.8.Dak. 

turrflhee,Ga 

Corrjlown,  K.  Y 

Cuahman,  Mo 

CuBter,Mont 

Coator.&DBk 

CntOff.La        

CiK-nlT.  Mont     

Cuttybunk,  Maaa 

Cuyamarca,  Cal 

Cjpreaa  Creek.  Ark 

C jpresB  Tow  Head,  Ml>a  . . 
Crni8,K.J 


Face. 
IMiloDtg*  Agtionltnral 

Calteg«,Oa T» 

I>al»,Tyo ia> 

I>allea,Oreg Ul 

Daly.K.Y 41 

Dan».Cal 144 

Dimburj,  Conn 41 

Daoliirj.Oliiu IW 

Dangerf«W,"ta B 

DomBmDto.K  T B 

Danrme,M.J N 

DardanfiiliiB -Cone,  Cal 141 

Unrptowii.N.J    « 

DariBU,Ti'ia        114 

Darlington,  K.J BO 

Dartmontli.Hua 30 

Daupliin,Hont U* 

Danphin,Pa S 

Davenport,  Conn B 

Davia,Ark U 

UaTia,La 87 

DaTiB,N.J U 

DaT{a,Pa O 

Davi^Tenn 100 

Davia,  W.Ta TO 

Davia  HiU,  Maaa 28 

Davla  Keck,  Hasa !0 

Daviaon,  K.  Y 40 

Dar,Ill 101 

DajTe,N.J K 

Dayton,  H.J 10 

Dead,Ari« m 

Dunlmao  B«nd,  Ulso 09 

I>*fld  TreeBill,  Conn O 

DBndwDod,Art M 

llKidwood,  S.  Dak m 

Deadwood  Peak,  Cal 141 

Dean,  Maaa 80 

I>8an,K.  r H 

Deane.  Ark M 

Deans  Connra,  HI iOI 

Debow  Hill,  K.J «0 

Debroni.Wis lU 

Docker,  Tei M 

Decker  Pand,  K.  J Ot 

Deckertown,  H.3 S> 

Deop  Creek,  Mont Ill 

Deep  Creek,  TT tab 138 

Deep  Creek  Mountain. 

Idaho lis 

Deep  BiTOr,  Conn 87 

Deer,  La 80 

Deer,  Tei » 

D6erfleld,Ill 108 

Deerfleld,  Eans 127 

DoprfH'H.N.J      a 

lHwrfleld,  Wis 114 

DeerflaiaCornnrB,  K.T....  4T 

"Dfortng,  H.  T        08 

Deer  iBlaad,  Mass 10 

Deer  Park,  Hiaa 85 

Deer  Point,  Miaa 88 

Deer  Tail,  Uont 128 

I>egao,Mont... in 
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Belafleld^Wis 113 

Delaiico,N.J 60 

DelancOfPa 68 

Delaware  Lead  Works,  Pa.  70 

Del  Norte  Hill,  Colo 135 

DellfortePeak,  Colo 135 

Delolme,  Miss 82 

Delta,  Miss 81,83 

Deiiiaon,K.Y 51 

Deimi8,Mia8 81 

Denamore,  Hans 121 

Denver,  Colo 133 

Denver,  HI 106 

Denver,  "Wis 115 

Depot,La 90 

Depot,Ma8s 30 

Derby  Wharf,  Mass 18 

Derrick,Colo 133 

De  Sales,  Md 72 

De8atoya,Kev 140 

Desert  Creek  Peak,  Nev. . .  141 

Desert  Hill,  Mass 28 

Desert  Mountain,  Utah 138 

Desolation,  Kans 127 

Detonr.Wis 112 

Dttroit,Mich 110 

DeQel,N.T 48 

Devall,La 90 

Devereux,N.Y 128 

DevilsElbow,  Mont 128 

Devil8Lake,Wis 114 

Devil8Peak,Cal 144 

Devine'sniill,Pa 70 

Deyoir.Nebr 123 

Deiter.Mich 108 

Dexter  Point,  Mass 18 

Diablo,Tex 94 

DwlRock,Va 77 

Kamond,La 86 

Diamond  Island,  La 86 

IHchary.La 90 

Dickennan,  Conn 37 

Kcker8on,N.T 58 

Dickey,lU 107 

Kckinson.Mass 25 

IWke,Conn 37 

J*gham,N.T 49 

DiUon,  La 86 

I^ngham,  N.  T 45 

l^er  Pointy  N.J 63 

^ppomtmentPeak,  Cal.  145 

I)«boro  Hill.  N.J 60 

JJUharoon,  La 86 

I)«ton,Pa .- 68 

J^vide,  Colo 133 

J^vide,Mich...* 108 

liivide.  Mont 130 

J>»Tiding  Creek,  N.J 65 

IJivision  Peak,  Nev 139 

iKxie  Landing,  Ark 97 

Dome,  Conn 37 

Dockstader,  N.  T 54 

Dodge,Kan8 127 

Dodge  Hotel,  Mass *]S 

Dodge's  stable,  Mass 30 


Page. 

DodgeviUe,WiB 115 

Doerschlag,  S.  Dak 120 

Dogtown,  Mass 18 

Dogtown,  Mont 128 

Bolbor  Hill,  Mass 25 

Dome  Peak,  Mass 26 

Dominie  Hook,  N.  Y 51 

Donaldson,  Miss 81 

Donaldson  suficarhouse.  La.  88 

Donaldson  ville,  La 88 

Doolittle,  Conn 37 

Door  Bluff,  Mich 109 

Door  Bluff,  Wis 112 

Dorchester,  Mass 22 

Dorlon's  Hotel,  Conn 42 

Dorrfarm.N.Y 45 

Doty,  Tex 94 

Double  Butte,  Cal 145 

Double  Creek,  N.J 63 

Double  Hill,  Mont 128 

Double  Mountain,  Text 93 

Dongal,N.Y 54 

Dougherty,  Mont 131 

Doughty's  Tavern,  N.  J 63 

Dou|;las,Ariz 137 

Douglas,La 90 

Douglas,Nebr 122 

Dove,  Tex 94 

Down,  N.Dak 119 

Downieville,  Cal . . .  .•. 143 

Down-river,  dovecot,  La 87 

Doyle,  La 90 

Dragon,  Conn 37 

Drake,Ark 97 

Draper.N.Y 48 

Draper,  Va 77 

Dread  Ledge,  Mash 18 

Drift,Ark 98 

Drifting  Sand,  Kans 126 

Droege,Ill 106 

Druid,  Md 72 

Dry,Tex .- 94 

Dry  Creek,  Colo 133 

Dry  Chute,  Miss 82 

Dryden,  N.Y 56 

Dryer,  111 107 

DryFork,Mont 128 

Drylnlet,  N.  J 63 

Dry  Mountain,  y a 76 

Duanesburg,  N.Y 54 

Dubois,  N.Y 51 

Duck  Bar,  Miss 85 

Duck  Creek,  Mont 131 

Duck  Island,  Conn 37 

Duer,  N.  J 59 

Duffau,Tex 93 

Duffer,  Ariz 137 

Duffin,Ark 98 

Dngas  sugarhouse,  La 88 

Dugout,  Elans 126 

Dummer  Academy,  Mass..  18 

Dumpling  Bock,  Mass 28 

Duncan,  La 90 

Duncan,  Miss 82, 84 

Duncannon,  Miss 84 


Page. 

Duncan  Peak,  Cal 143 

Duncansby,  Miss 84 

Dunck  Beach,  N.  J 65 

Dundas,  111 106 

Dundee,  Mich Ill 

Dunderberg  Peak,  Cal 143 

Dnnellen,  N.J 60 

Dunham  Bar,  Miss 85 

Dunkard,  Kans 125 

Dunker  Pond,  N.  J 59 

Dunklrk,N.Y 68 

Dunn,  N.Y 45 

DunnHill,  N.  Y 54 

Dunning,  S.  Dak 121 

DunnPeak,  Colo 135 

Dnnnsville,  N.Y 51, 54 

Dupuy,  La 90 

Durex,  S.  Dak 121 

Durfee,  Mass 30 

Durhamville,  N.  Y 47 

Dutch  Hollow,  Wis 1 15 

Dutch  Neck,  N.  J 60 

Dutch  Settlement,  Pa 68 

Duval,  Kans 125 

Duxbury,  Mass 18 

Duxbury  Pier,  Mass 28 

Dwarf.Kans 125 

Dyer  Cove,  N.J 65 

Dyer  Mount,  Cal 143 

Dyers,  Miss 81 

Dye  works.  Conn 42 

Dyke,  N.Y 48 

£agle,Miss 84 

Eagle,  N.Y 47 

Eagle, Tex 93,95 

Eagle  Bluff,  Wis 112 

Eagle  Island,  Mass 18 

Eagle  Island, N.J 65 

Eagle  Mountain,  Cal 142 

Eagle  Nest,  111 107 

Eagle  Peak,  N.  Mex 136 

Eagle  Point,  N.J 65 

Earley,  Mont 130 

East,Conn 37 

East  Albany,  N.  Y 51 

East  and  west  Jersey  line, 

N.J 59 

East  base.  Ark 96, 9S 

East  base,  Idaho 141 

East  base,  Dl 106 

East  base,  Mich 108, 100 

East  base,  Mo.  - .  .*. 117 

East  base,  Mont 128, 130 

East  base,  Nebr 122 

East  base,  N.  Mex 136 

East  base,  N.Y 58 

East  base,  N.Dak 120 

East  base,  Ohio 102 

East  base,  S.  Dak 121 

East  base,  Tex 93, 94 

East  base.  Wis 113 

East  bench  mark,  Mass 25 

East  Bluff,  N.Y 58 

East  Boston.  Mass 22 

East  Bridgeport,  Conn 42 
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Eut  Cunbrldge.  Mom.  . . 
Rut  CarrlM  Cone,  N.Mei 

136 

IB 

27,28 
37 

70 

» 
M 

es 

flS 

EMt  Dn.bury,  MasB 

Eaol*™     AveiTDB     Whar 

Eastern  Point,  Mmb 

EastGreenbnoh.  N.T... 
EastIlB.lJBni,C<mn.;... 

Ea»thaiu,  Mass 

EaaCbampIou,  Mau 

East  Hartford.  Conn 

EBBlHavBD,  Conn 

EaBtnill,N.T 

East  Ltagne  Idand,  Pa. . 
Eut  Longmeadow,  Uaai 

J!aatMillst*up,M.J 

East  riymotltb,  Mass.... 
EaatFolnt,N,J 

East SBWteotb,  Minn.... 

EistSliBlby.N.T 

Emt  Slater,  Me 

Eaat  Spanish  Peak,  Colo. 
Eaat  tidal  benchmark,  iJo 
Ea8tTown,hip,N.T...- 

Eaat  Trenton,  M.  J 

Eaat  We]'mouth,Masa... 
EaalKickslflwer.P* 

B      25 
70 

.      30 

15 
115 

ee 
!i 

M 
48 

w 

30 
95 

1I» 

u 

113 

Eddjtown,N.T 

Edgartoivn,  Mass 

Idgecomb.Mo 

EdgBPtOU    Wis 

Edgewood,  L. 

Edgeworth  Mills.  Maae. . 
jainboroiPa 

Mwardd.X  V 

fel  lliviT,  M™ 

Egg  Kock,  Mass 

Ehorst,H.Dak 

Elba,N.Y 

Elder  Point,  N.J 

Eldtldg«.M»B« 

Tlldri<)gn,1f  .1 

12si 


Eldridge  Hill,  N.J 05 

Electrlo  Peak,  Mont 131 

Elephant  Uonnt.  Cal 113 

Elevator,  L» » 

Elevator.  Ua 72 

Ellslia,M«s« 30 

Eliiabetli.N.J 81 

Eliiabethport,  N.J Si 

Elk,  Mont 12E.131 

Elk,  Pa m 

Elk.W.Pa 78 

Elk  Falls.  Kaus IZl 

Elkbotu,N.DBk no 

Elkborn  Mountain.  Idaho..  112 

ElkKnob.  N.  C 78 

Elko,Xer 139 

Elk  Kiver,  Mont 123 

EllBn,  Clah 139 

Ellet.N.J 8S 

Elliott  Knob,  Tb It 

EUla,  N.*^ 45,55 

ElllB,Tei 

BUis Cliff,  Miss.. 
Ellison,  Eans.... 
Ells  north,  Coun. 

Ella>rarth,  Eans 126 

EUsworth.  Vft 75 

Elm,  Mass 30 

Ebrier,  N.J «5 

£ljnir8.N.T Sd 

El  Paso.  Colo 134 

El  Pbso,  Fort  BlisB,  Tei.. .  94 

Elsab,  III 107 

Elsinboro,  H.J 85 

Elsihboro Point.  N.J OS 

,  El8lnore.Cal 145 

'  Kit™,  La- 86 

Elwood.X.J S4 

Elj.Conn B7 

EljTia,  Ohio 102 

KJraioii  Fields.Miss. S5 

Emanuel.  N.Dak 110 

Emerald,  Eans- 125 

Emerson,  Nev m 

Emigrant  Peak.  Mont 131 

Emigrant  Peak.  Hey 140 

Emma.  Arli 137 

Emma,  Nev 140 

Endfleld,  N.T. 58 

Engineer  Mountain.  Colo..  136 

Engineer  Peak,  Cal lU 

Engineer  Bignal.  Pa. 10 

EiiKlifili.  Teuu lOO 

EuglinliCn-ek.N.J 8i 

T:[ihraini,  CItth.. 139 

Epler,  Mont 130 

Eric,  Pa 87 

Erin,N.T 50 

Erin,  Va 75 

Erin,  Wis 113 


Bw»bMPa*k.N.Mex m 

Eaperance,  La W 

Eapontnee.  N.T M 

Essei,  Cann t? 

Eaaei.  Mm* IS 

Eiser  MonntAln,  Wjo 131 

Eatella,  Tbt M 

£BteUTllle,N.J H 

EDoUd.Ohlo IM 

£nfanla,Ala II 

EonicArk N 

Enreka,Cal 141 

EnTeka,Colo IM 

Eotaw.Mlui a 

Entopla,  Mias K 

EvanEalt,  La M 

Evane.Ark M 

Evaua  Mount,  Colo IM 

ETanalon,  111 VB 

Etanavillo,  Wia Ill 

Evergreen,  La tO 

ET8Bham,H.J 41 

Ewing.N.  J <I 

Eiera.  La » 

Eiell.MiaB a 

F.Mlch US 

FabnB,N.  T !l 

Fadnf  Bmik,  Maaa K 

Factory,  Fa » 

Falling.  N.T » 

Fairbank,  5.  Dak IS 

Fainbitd,  Uiaa B 

rulrfal  stone,  Md 71 

Fairf  eld.  Conn C 

Fairfield,  Mich Ill 

Fairfleld,K.  J D 

Fairfield,  N.T « 

Fair  haven,  Conn  W 

Fairhaven,  Maaa -...-     ^ 

Fainuannt.  til M 

Falnuount.  Kana W 

Fainuonnt,  N.  Y tt 

Fairot,  La » 

Falrport,Ohlo «« 

Fairton,  N.J ■ 

Falrvlew.  Ark 'I 

Fairvlew,  La " 

FalTTleiT.Md " 

Falrvlew,  H«T 1* 

Falrviav,  N.J • 

Fairvlew  LaniUne.  La " 

Falkirk,  NT         * 

Falkner  Island,  Conn " 

Fall  River, Mass   * 

FallaChorch,  T» ^ 

FallaUbertypole.Coiin— ■    " 

Falmoath,E:y W" 

FalmoDth.  Hmb * 

FelH  Egg  Point,  N.J " 

Faleington,  Pm. ^ 

FancfHiU,Pk ■ 

Fanoj  Point,  La ■• 

Faneail  HalL  Haaa S 

Farland,MlBa » 

Farm  Island,  8.  DU ID 
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aluiolhan>e,UHa 
IH.MB 

FlWB. 

..      M 

..    115 

..    lat 

.      97 
..      18 
..     115 

.      22 
.        72 
.      37 

Fishing  CresV,  N.J 

Fiihing  Point.  Md 

Page. 

-  115 

.    lU 
.      6S 

.      M 

-  12S 
t.25,9a 

.      01 

.      91 

-  28 
.      51 

.      37 
.      51 

-  12S 

-  U 

.   m 

FoitBayaid.N.Mei.... 
Fort  Bennett, S. Dak.... 

Fort  Erooka,  Fla 

FortCameron,  UWh 

Fort    Carroll    ligbt-hooE 
Md 

Pago. 

.    121 

Ttoirer.Pa 

xt-Hont 

Fish  Point.  Mich 

FlUhbarg,  Mms 

Filchhurg,  IVii 

Fiti  Blmmons.  Wis 

Five  Hook  Ial.n.1  light 

hou«.N.T 

Five  Mile  Point.  Pa 

.    138 

»Chute.Ark.... 

k«eoii,Uau 

),DUh 

Fort  Craig,  N.Mex 

Fort  Dupont,  D.  C 

.  IB 
,      71 

iviUe,K.T 

FortFettennao,  Wyo.... 
Fort  G«irio,S.  Dak 

rUnd,MoIit 

Flat  Ti>]),  Idaho 

Flat  Top.  Tei 

.    121 

sHllta,M™.... 

Flat  Top  Mountain,  N.C 
FlaiFarm.N.J 

FoiHillN.J 

Fleming.  N.J 

Fl8n,inBton,N.J 

Fletoher.  Vt 

Fort  Hill.  Wbarf,Ma.8.. 

..    115 
..      42 
.      72 

..      42 
-      &S 
.  'l25 
-       S4 
..      86 

.     128 
.    134 

:: '» 

ore.Wta 

kndl,C<iaa.... 

22 

Floral,  Mo 

Fort  Laramie,  Wyo 

Fort  L-,.v™wnrtb.K^iis 

Fort  Lee.  Mass 

rortLee,N.J 

Fort LiH>kODt,  S.Dak.... 

FortMcHenry,  Md 

FortMcKavett.Toi 

N.T 

18 

Lb 

Florence.  N,T 

Florida  Peak,  N.Mei.... 

121 

ffh«rf,Maaii 

Bii«h.}I.Y 

Floyd  Corner.,  N.T 

FgrtMifflln.N.J 

«e 

Fort  NUgara  light-hou 
N.T 

Fort  Penny,  Ark 

Fort  Piikering,  Maaa .... 
FortPUin,  N.  T 

Forh6»,N.Y 

ForbM,Vt 

Ford,  Ark 

Ford.MiM 

Forder.  Mo 

rDrdlnin.PDiDt,N.I.... 

Ford  EiTor.Mldi 

Forest  Cit7,  Sana 

Forest  City.Mo 

Foreat  Cilj.&Dak 

Forgej-.Mont 

Torked  Ponil,  MnaH 

Forked  Ri™,  N.  J 

Fortreas  Monroe,  Ta 

■int-N.J 

Fort  Sanders.  Wyo 

FortScammon,  TV.  Va.. 

133 

"•^Mont. 

FortStanton.N.M6i.... 

Fort  Steele,  Wyo 

F«rtSnmvan,M6 

Fort  Thompson,  S.  Dak  . 

Fort  Union,  N-'moi 

Fort  Warren,  Mass 

FortWaabington,  Me... 
Fort  Washington,  Md  . . . 
FortWliippttsAm.     ... 
FortWingatftN,  Mei.. 
Fort  Wooster,  Cuon 

Forty.aine'peak,Nev... 

r-slAnding.La.. 

IB 

nb.N.J 

37 

La 

Fort,  La 

74 

r- 

Fort,  S.  Dak 

Fort  Abraham  Lincohi,  T 

Dak 

Fort,Avenue,Md 

m 

lue.  Conn 

-      28 

138 
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P»ge. 

FoMBfe.H.U IS 

Fonll.  v.  Dak ISl 

TcMt«r,La M 

Fiiel«  Wliur  Uui 22 

yoilori».K»ns. 123 

KoaDtain  Bluff.  Ill m 

ronrciio,  Ark    W 

FourComen.  li.1 33 

rourHilBpN.J M 

FourUilerniDt.  M.  Y....  51 

Four MiloRiver,  Conn....  a: 

Fowle.Va 75 

Fuwltir.  Ark,    »7 

Foi,  Kan» 12S 

roi.N.T 40 

Foiboro,  Mbbs 23 

FuiIilBniLE.1 33 

FailslBsd.S.Dab 120 

Foi  Point,  R.1 33 

FoiRWer.Mo 11« 

Frwtvllle,  Pa 69 

Fra   €ri-(lubnl  Monnl,  S. 

Mex 137 

FrBdd,Oblo 103 

FriunB  Chute,  Teni. 100 

FisncTO      Gomel,     »ngBr. 

faouee.  Lb 00 

Frank,  J.,  Ark B8 

Frinkfonl,  Pa 08 

Frankfort,  III 104 

Fninklin,H.1 33 

FrankUnrnrnace,N.J I» 

FtuikUnaliartliaiue,Mich.  107 

Fraiisr,  Tei »4 

Frederick,  Ud 73 

Frederick,  Mms 30 

Frederick,  Miaa 81 

FreiieritkHburE,  Ta 75 

FreiluuyBrreHk,Cai H3 

Freedom,  Wig 113 

Freehold,  N.  J 91 

FreelB  Peak,  C»l 1« 

Freeman,  Uo 117 

Freeporl,  He 15 

Freight  yard,  K".  Y Bl 

Frelelgh,  N,Y 51 

Fremont,  HI 101 

Fremont.  Ind 103 

Fremont  Peak,  Wfo 132 

French,  Pa ts 

French.  Vt 17 

French  HiU.  Maei 20 

Fresno,  Cal itl 

Fray,  Kans 124 

Froys  Bush,  N.  Y 55 

Fttar  Point,MisB 81 

Fciara  Head,  Pa a; 

Friedhindet,  La SB 

Friti.La 87 

Froat,Conn 36 

FrOBt,Mont 12» 


Frost  Hill.  Ue ...      15 

FnMtHtIl,N.E 
Froat  Point,  Co 
Froet  Faint,  N. 

Inlier,  Hont 


r.Pn-. 


iFulUn.Ua 

Fulton, N,Y f 

Fallon  Wire  Worke,  TSatn. 

FuDk,Ti'i  

Further  Creek,  Mbbs 

Gadsden  Point,  Fla 

Guil  ujid  Ai,Md 

Oainns  LamliuE,  Ark 

<iiiiuegvillB,Fla 

Gaither,MiaB 

a,  III.. 


)aleDB.Ind.. 


Galway.K.Y 

Ganibrel.roar,UaB 
Gander,  Ml8B 


Osnitn  City,  Kana 

Gatdeu  leland.  Mich  .... 

Gardner  Neck,  Maaa 

Garfield,  Eons 

GarLand,  Fort.  Colo 

Gamier.La 

Garriell,N.J 

GarrlBon.N.H 

Qarri»on,K.J 

Garrlty.Ud 

QaeportM.Y 

UBflitorks.TllBM 

LimhIugH,  Tei 

Gatewood,  Tei 

Ganley  Bridge.  W.  Ta. . , 
Gauley  Mountains,  W.  T 

Gay  Head,  Hosx 

Gaytou,  K.  Dak 

Geary,  Sana 

Gebhardt,  W.Va 

GeddoB.N.  Y 

Gelatou.  Conn 

Gem  Bugarhouae.  La 

OenerHlJeffiiea,  Pa 

Geneva,  Ohio 

Geneva,  Wia 

Geneva  Peak,  Nev 


Pagfc 

Geode,FlB m 

George,  La Q 

George,  MaM H 

Georeo  HHI,  olBi-atur.  Pa-.  71 

George  leluiil.ltltu. -'-..--  U 

Georjce  Enowls,  Pb M 

Georgoiown,  Colo IM 

Georaawwa  College,  D-C.  « 

Geriee,  N .  Dak lit 

German       Branfelical 

ohotch.N.r a 

German  Bill.  Hau M 

GermantowB.  Pa N 

Gealor,  UI 1(17 

Getman,N.Y « 

Geyer.Ho 117 

Ghent,  Tei M 

GiantBead,  Conn 27 

Giantof  the  Vails;,  M.  Y.  I> 

Gibbelt  JaUad,  H.  J d 

Gibbi,E.I       B 

OibbBbora,  NJ    N 

Gibbs  Pond,  Mmb M 

Gibraliar  Wu    Ill 

GiLBou,Slunt..- IK 

GUbarWTille,  H.Y U 

Gile,Tt 17 

Gi1ea,K.T N 

Gill.Miaa tt 

Gillan.m 107 

GiUem.Ark 17 

QUieapie.La B7 

GlUbani,Ill 106 

Uilllajjbani.Tii  TS 

Glvens,  N.  Dak 1» 

Glacier  Uonnt,  Colo Ul 

GlassBlufr,  K.Dak I» 

aia«bora,K.  J m 

GlaBB(»ck.La (7 

GlaBBiroTka.m MT 

GltaaworkB.Mua B 

GleBaon.H.T 4» 

Glebe,  VI IT 

Glen,N.Y B 

Glencae,N'.  Dak IS) 

Glendale,  Mlaa n 

GlenEjn.Colo IN 

Gleiinon,La K 

Glenara,HiBB a 

Olan  Snmmlt,  Pa tl 

Ghinin>od,H.  J M 

Glolw,Ui« M 

Glonceeler,  Ubbb u 

Gloucen  ter  Ferry.  P« 70 

Gloucesler  Point.  B.J M 

GlDveravillcN  T U 

Gluecblmnoj.PB JB 

GtynionI  pavilion,  Md 7t 

Goal,Tei H 

Goat  Hill,  N.J « 

Goat    laland    Ught-honae, 

HI a 

Gold  Bottom,  Mlu M 

Golden  Belt.  Sana in 

Golden  Kidga,  La N 


INDEX   TO   NAMES   OF    STATIONS. 


idgcW.Y 98 

e,L> W 

ck.Ark .'-..-  oa 

cl[PalDt,H.J M 

1,1* 80 

;e,Caiui 42 

.Coun 12 

,T» 77 

rrytfKk.MaaB SO 

nek,K.J M 

luid,m 107 

Kus 123 

Ho 117 

r a 

Conn 42 

Ms IS 

S.Y S7 

C«m »7,12 

S.J M 

Vt 17 

tain 42 

lido 102 

tUiid,E.1 33 

rI»ck.Pa 89 

ntalud.Hau....  22 

ralBluid,B.1 83 

I  hoiiH,  N.J 84 

1 80 

itOTe.L« 88 

,Ark 97 

lU WT 

Ohio 102 

W.-Va 77 

.AHl 133 

Conn a; 

Uaea 25 

iaia.  Mo 118 

UiBr.lJ.C 78 

ioUIsland.Hias-..  84 

slud.Mlch 108 

tluid,Mont 129 

aiioUoa,Mus 22 

te««,Colo 135 

iHill,N.J 01 

»plda,Hicb HI 

UT<ir,S.Dak 120 

ew.Dal 72 

«w,H.T 51 

Aril 138 

.Mint 131 

laUnd,  Mich log 

P»k,TIeT 140 

U 104 

•Teto 122 

[ill,  Conn 38 

G« 7a 

BilLConn .,  37 

Iiuhir.T» TB 

Bull.  123 ^U 


GrMB}- Knoll,  Mont 131 

Oratiot  GroTB.  Win US 

OrattlD,  MisB 81 

Qnvc.  Mu> 30 

Oravel.La 00 

OrBTel  BID  ff,  Conn 37 

GreveUy.V* 75 

OraTelly  Point,  Blob lOB 

Gnvea,  Ark BS 

G™tm,  Conn 37 

Gruve^Mus Ig 

GnTe«'ahouBe,LB 80 

Graveyor.!,  iliisn 30 

GnTOf  anl  Hill,  Tei M 

Gray  Hill.Md 72 

Gray  Knob,  Ky 101 

Qniy'i  Ferrj-,  Pa 70 

Gray's  Whaif  Maat 22 

Groat  AquavitEG,  Unas      ..  IS 

Great  BoaraHoad.S  H...  IS 

Great  ItruwBWr  Mhhb 10 

Great  Captain  Islaiiil,  Conn  44 

Great  Falls,  Mont 130 

Great  Gull  laland,  JJ.  T. . .  58 

Great  Haste,  Maaa 18 

Great  BUI,  Conn 42 

GreatHill,Me IS 

Great  Hill,  MasB 28 

Great  Hummock,  Conn 37 

GieatHeadow,  Masa 30 

Great  Misery,  MH88 19 

Great  Point,  Uaae  . .'. 28 

Great  Qnlncy,  Maaa 19 

Great  Rock,  Coun 37 

Gi«BtRack.Haaa 28,30 

Great  Swamp,  N.  J Bl 

Oreen,MlH 84 

Oreen,N,T 50 

Green,  ■W.Va 78 

Greonbarn,  B,  1 33 

GroenBaj,  Wis 113 

Greenbusb.Xt" 52 

Grciincnpoia,lIrt.-. 73 

Grer-.no.NT  47,40 

Greeu  Farma.ConB. 42 

Greeufleld,  Coun 12 

Greeu&eld  sagarboase,  Ia.  00 

Green  Hill,  Conn 37 

GraenHill.K.1 33 

Green  Island,  Mass 10 

Green  Island,  N.J 01 

Green  Island   llght-houae. 


Md 73 

GreenPoint,ItI .-..  33 

GreenPond.N.J 81 

Gccenport,X.Y   S2 

Green  RiTer,Ky 101 

Green  Biver,  'Wjo 133 

Groensburj;.  Ky 101 

Green  Spiiofi,  Not 141 

ewilTlHo,  MlBB W 


GrBj-lot- 
Grldur, 


Griffin jBlanil  Mass. 28 

Grindatone,  N.  Y 15 

GriDdatoae.  Tenn 

Grinnell.N.Dak 

Grlswolil.  Conn 

Gria wold, barn,  r^I  .... 


Goano  factory  cnpola,  Md . . 


Guide  meridian,  K.  Dak...    119 

Guide  poat,  Maaa 22 

Guilderland,  N.  Y G2 


Gunter,Ala 

anmat,Maea 

Gutbrio.Ky 

Guthrie,  Tei 

Gnt  Landing,  Md... 
Guy,Mia8 


Gyn. 


jxl'm 


lliiilley  HusB 25 

Hadlyme,  OoDI 38 

Hagaman  Mills,  N.  Y 55 

Hagar.N.Y 45 

Haggett,Me 15 

HainB9.N.y 58 

Haley,Ark B8 

Haley  Ratllf,  lex W 

Hiit(WiiyBoek,JI«9 IS 
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Halfway  Roek, R.I 33 

HallfflipVt 17 

HbIUMsm 30 

HBll,Nebr 122 

Hiill,R.1 33 

HidlDooli.N.T 4S 

Hslleok.Mo Ill 

HoUenbeek,  N.  Y 52 

H«ll.houBe,V» 75 

SallldBy.Ark  M 

flallqwlDi;  Point.  Vn TS 

rUlls.Kana 123 

H»lla,Mo 117 

Hall,B(ore,lli8a 81 

Halt,Conn 38 

nunbUD  Hill.  Maaa 2S 

Eamblin  UouniT.  Maae 2S 

Hamburg,  111 IM 

Hamburg,  lowft lie 

Hamburg,  N.J M 

Hambutg.N.T 58 

Hamburg  Cave.Conu 38 

Hamden,  Conu 38 

Hamilton,  Cal IM 

Hamillon,  111 105 

Hamillon,  Xev 140 

Hamilton.  H.Y 40 

Hamilton,  S,  Dak 121 

Hamilton  Colleee.N.Y....  47 

HomilloQMillB.R.1 33 

HamillonSqaare.X.J Gl 

HamiltonviUe,  K.  Y 52 

HomliQ,K.Y 58 

Hammock.  N.J U 

Hammon»8S«t,  Coon 37 

Hammond.Mo UD, 

Hampden,  Maaa 30 

Hampton,  La 88 

Hampton,  Mlon lie 

Hamplon.N.H 16 

Hampton  Falla.N.  H It 

Hancock,  N.  Dak 113 

Handle  Teak.  Colo 135 

Hanford,Coan         43 

Hangmnn  Ledge,  MaBS 19 

Hangover,  Ton  n lOO 

Hankinsou,  Miss.- M 

Hannibal, Mo    117 

Hanorer.lT.H IB 

Harbor  Creek.  Ta S7 

HFin-kli™!!',  Misx 81 

Hiinlik-e,  Kjiiii     124 

nardiii.Lii 80 

Jl:mliuglioacb,  iliias 27 

Hardin  Point,  Aik 37 

Hard  Lack,  Ark 07 

Hard  Scrabble,  La 87 

Hard  Times,  La 86,00 

Bardwl«k,Xj fli 

Eanly.Mont       130 

HuriljJtock.MflBs 19 

Harker.WiB 115 

Harlan.Ky lOl 


n,N.J.. 


N.Itak IM 

Hannony,  iris lis 

Harney  Peak,  S.  Dak 121 

HsrpPr,  MLss K 

Harpers  Wand.  La B7 

Harriet,  Mont 12(1 

Harris,  Ark 9» 

Harrto,N.J 06 

Harria,N.Dak IIB 

HarTi«,Ter 95 

Harris,  barn.  R.  I 38 

Harrieon,  Conn 38 

Harrison. Nebr 122 

Harrlaon.Pa 07 

Harrison,  Tci 93 

lIjirria,.nIlou.v-,  N.J 01 

lI;irt,T.-i.            03 

Hartland,  Ktrat 127 

Harrard  Mount,  Colo 134 

Harvey,  Mont 130 

Harvey,Xeno 100 

Harwlcb,  Mass 28 

Harwich  Port.Mnas 28 

Harwood,  Ark 08 

Harwood,  home.  Ark 08 

Ark 08 

Haseltine.  Aril 138 

Haselllno,  N.  Y 45 

H«8kell,Tei 03 

a^iBlIugs,  Miiih Ill 

Hiitib,  Mass      10.31 

Hatchet,  Mass 23 

Hatobef t  Point,  Conn 38 

Hatfield,  Masi 25 

Hat  IsUnd.  Mich 108 

Hat  Mountain,  Cal 142 

Hatlon,  Md 74 

Havana,  N.X 50 

HaB'eaHiU.Maas 25 

Hawk.  K.J 01 

Hawkins,  Ark 98 

Hawkins,  N.J 00 

Hawkins'  Point.  Md 73 

Haw  Snob.Ts"  C 7» 

Hawkabill,Tu 75 

Hawley,  Conn 42 

Hawley,  Mont 120 

HawlBy,N.T 59 

Haycock.  Pa 08 

Hayden  Hotel.  Moss 10 

Hayden  Mountain,  Wye. . .  132 

H^don  Point,  Conn 38 

HaydensTille,  Mass 25 

H8jrick,Tei 01 

Hays.Kans 126 

Hays,  Miss 81 

Haystack.  Mont 131 

Haystack,  Tex 05 

Haystack.  Tt 17 

Haaard  (A.  P.|,  house,  R.  1 .  33 


HBielHill,Ma. 
Huel's  &Tm,N 

Head,Vt 

Heard,  Uo 

Heart,  N.  J.... 
Heath,  Kane,.. 


Beaton,S.I>ak IS 

Eeotor.N.Y H 

Hector,  E.  I U 

Hedgea,NBbr IS 

Helderberg.N.Y K 

Helenk,Aik d 

HBlentt.Cal Ill 

Helena,  WU Ill 

Helena  lelajid,  Ark It 

Heleualslsnd,  Miss 81 


wk.  Mini 


llcinmincw.iy  c:..v 
Hen  ™d  Chlcktii 

Conn 

Hendersan,  Sj ... 
Hendoraon,  La  — 
Qendriok.y.T... 
Henl^lnud.Tt.... 

Henley.  Ark 

Henry,  Mass 

Hen[7.Mai]t 

Uenlon,Iowa 

Henlon,  Nebr 

Herbert,  Mass.... 
Herculauenm,  Mo. 
Uwi^fordaugiirhou 
Ileryuier  S  r... 
Herman, Nebr  ... 
BormltagB  Bugarhi 


Henick,Vt M    1 

Horrinf!  River.  Mufia 


■n.Kana 


Teak,  Colo « 

He«Btfln,Eans 1> 

Hensted,N.J « 

Hickcoi.Conn tt 

HIckey.N.J K 

Htekman.Ky » 

Hickory  lalasd,  N.J N 

Hicky.La •» 

HiKbe6.N.J m 

Higganum,  Conn B 

Higglnavllle   Presbyterian 

clmrch,N.Y « 

High, Mass IL 

High  Hill,  Conn U.- 

HighHiU.K-I K 

High  Island.  Mich i» 

HlghKnob.CaJ lA 

HlghKnob.Ky IN. 

HighXnob.Md.   tt 

High  Knob,  Vtt 75-11. 

High  Knob,  W.  Va A 

Highland,  Cola 0^ 
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t,H>u U 

LlClas 83 

1,W1B lU 

dHooH.Hu* IS 

dot  SqiMua,ir.J.-  81 

dF«>b,Cal 143 

lis,  Conn         ..-  ae 

!iiintiiin,X.J     ....  SI 

M*,K.T U 

•mt,Ga TB 

lint.N.J H 

dnCTebo.Mo 118 

dee.Coiu... 18 

dgflHilLMus 2S 

•Dk.Conn 38 

ock.Oreg 1« 

Kk«.Kr ]01 

)cb».E.1 33 

booLNebc 12! 

tTioa,Ma88 SJ 

ir,N.T M 

>ra6,N.J S9 

od,M<nil 13n 

od.XJ 01 

in.lI.C 7» 

,Monl 1S2 

.Utah 130 

UOnt ]31 

» 

1 71 

u 82 

t 9S 

n 

Knob,  Maw iffl 

•e,  Conn 38 

.Aik M 

KUeh Ill 

H.J SI 

S.1 33 

ck.Conn 13 

<k,lh« 2i 

TBI a 

rSeck,CoBn 3B 

Ark ar 

Conn 13 

i,C«l m 

i,lI.Dak IIB 

iBntte.Col Ut 

Ud Ug 

k,ac M 

IDd.Mnsa £! 

isd.Pa lit 

uuLB.  1 33 

uidHarbar,Hsas..  2S 

nt.La M 

iitl.uidiiig,  L> —  90 

ik.N.T 15 

d  Point,  Conn 33 

B,Ky UK 


F*gs. 

Bidtwlm  HUli,  Colo 133 

Bs1«lo  W*ll,La 87 

Holl,  Wto 113 

HoUuid  HoDW,  Uu* 25 

HoUid»j,  Toi es 

Hollow  KidgB,  L» SS 

Hullyvuud,    bl^t^nsac  chlm- 

Uulmes.JfnsH IB 

Holni™,M™L 12» 

Holmea.K.J W 

Eolmea.K.Y SB 

Holmea.W.Ta 78 

Holmes  faotoiy,  Ums II 

EidmeaEole.  Uaat' 

Hols(OD,TeDD 

Holt.Colo- 133 

Holt,Mua 

HDlyCros!iH[i»uUiii,Cola. 

Holyolie.MBsa 

HomoL«wn,N.T 

Homo  Place,  La 87 

Home  Place angaihaoas.  Lb     80 

UoiniaiHHl,  La 

HotQoi:h:llo,  Lu 

Honvy  liiU,  Conn 

H™liMuunInin,H.Y 

Hooper.  Conn--..,- --.. 

Hoopeaton,  111 -  - 

Hope.  N.J 

Hope  laUnil,  11.1 

Bop  Hollo"  lU 

HopkiDB.LB 

Hopkins,  UasB 

Hopkins.  Ulnn 

HopkluB.Munt 

Iloppiu  lull,  iluaa 

Ala 

Mont 

nam.  Me 

Hornbj,  H.T 

Homer,  Ark ;..., 

Horneriu.  J 

Homer.N.T 

Homot,Mont 

HmuLakcTena....'. 

lloraefly  P«Ji.  Colo 

Hor=olieaJ»,  N  T    

EorsBDUc^k,  Conn 

HomcPiali-lI.Mci 137 

HorBoPraid,Conn 

Eoiseiluw  Lake.Mim 

Horaeshoo  Hound,  m 

IloHun  r..iiif.-N.Y 

Hospital,  Conn 1.1 

Hospital  Point,  Mnae 

HoBsfold,  Mont 

HoaU,N.Uei 

HoUilinR  Island.  S.Y 


Hot  Sprlagr  Peak,  Cal 113 

Boudlette,  Ue IS 

HoDmsSBDsachouse,L3 .--  88 

House,  Idabo HI 

Home,Ieon 100 

JloiiKoMouoUlo.Tei W 

Honae  Mountain,  Ta 77 

Honso  orRefnge,  Ud 73 

House  on  hill,  Uass 12 

Hooalon.  N.Y 10 

Hovey.H.Y 18 

BoiraM.  Uont 131 

Howell.Uioh 110 

Hovland.  Ky 100 

Howlaoa,  B.1 33 

HoB-lett.N.  Y S7 

Hoisic.M.Y 57 

Hnalapai,  Aria 13' 

Hab,Uont 130 

■uburt,N.Y.. 


Bui.41i!b 


■.N  1.. 


Haghes,  Colo... 
Hughea.Iowa.. 
HDghH.Miss.'.. 
Bugbes.  Uo.... 
Eughey.  Ark... 
Hugo.  Colo.  . 
Qulbortuu,  Miai 

Hull,  111 

Hnil,Maas 

Hull,  R.  I 


Humpback,  Ya 

Hungerford.N.Y.. 

Hungry  Hill,  Conn 

Hunt,  Conn 

Uuut,  Haas — 

HuDtCity.m 

HuntCT.Ky 

Hunter,  K-Y 

Hunter,  Va 

BunterBouae,N.J 

HantingCreek  Bridire,  To. 

Hunting  Lodge,  Ark 

Huntley,  Mont 

Hunt  Peak,  Colo 

Huntsvillo,  All 

Huron,  Ohio - 

Huron  Ishmd  llsht-honae, 

Mich 

Huron  Monntiiins, Mich... 


IInaiHeylIUl,»  r 

IIiilGliiuLnndlug,Miss.. 

Hulehluson,  Miss 

iliiLtouMouud.Mo 
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lataxi,  Kans 123 

latan,  Mo 117 

Ice  factory,  La 88 

Ilion,K.Y 47 

niawana,  La 86 

Imboden's  store,  La 86 

Ina.Kans 127 

Independence,  Mo 117 

Independence,  K.  Dak 119 

Index  Peak,  Wyo  . .      ....  132 

Indian,  Ala 80 

Indian,  Mass 28 

Indian,  S. Dak.  ...   121 

Indian   Camp  sugarhonse. 

La 90 

Indian  Creek,  Mo 118 

Indian  Creek,  N.  Dak 119 

Indian  Head,  Md 74 

Indian  Head,  Utah 138 

Indian  Hill,  Mass 19 

Indian  Neck,  Conn 38 

Indian  Orchard ,  Mass 25 

India  Wharf,  Mass 22 

IngaUs,  Cal 143 

Ingalls,  Kans 127 

Ingalls,N.H 16 

Ingersoli,  Miss 84 

Ingbam,  S.  Dak 121 

Initial  Point,  Idaho 141 

Inner  base,  HI 106 

Insane  Asylum,  Conn 38 

InsaneAsylum.D.  C.., 74 

Insane  Asylum,  Mo 117 

Insane  Asylum,  Wis 114 

Iola,Ariz 137 

Iona,K.J 66 

lone,  Tex 93 

Ionia,  Mich... Ill 

Ionia,  Nebr 122 

Ipswich,  Mass 19 

Iron,Mont 130 

Iron  Bolt,  Mass 26 

Iron  City,  Mont 129 

IronHill,Del 72 

Iron  Hill,  Me 15 

Iron  Mound,  Xans 125 

Iron  Mountain,  N.  H 16 

Iron  smokestack.  Mass 23 

Irons  Point,  Ark 96 

Iron  Stone  Ridge,  Md 73 

Iron -works,  N.  T 52 

Irving.Tex 93 

IsaaCrN.J 66 

Island  62,  Ark 97 

Island  63,  Ark 97 

Island  67,  Ark 97 

Island  68,  Ark 97 

Island  78,  Ark 99 

Island  83,  Ark 99 

Island,  Fla..... 80 

Island,  Miss 83,85 

Island  64,  Miss 81 

Island  66,  Miss 81 

Island  69,  Miss 81 

Island  71,  Mis9 32 


Page. 

Island  76,  Miss 82 

Ishmd77,  Miss 82 

Island  80,  Miss 82 

Island  81,  Miss 82 

Island  84,  Miss 82 

Island  Beach,  N.J 64 

Island  La  Motte,  Yt 17 

Isle,  N.J 64 

Isle  of  Shoals,  Me 16 

Isle  Boyale,  Mich 107 

Jthaca,N.T 57 

Ivanhoe,  Miss 85 

Iverson,  N.  Dak 119 

Ives  cupola.  Conn 88 

Ives  Hill,  Mich 108 

Ivy,  Conn 43 

Ivy.W.Va 78 

Ivy  Point,  Miss 82 

Jacinto,  N.  Mex 136 

Jack,  Miss 82 

Jacks,  Ark 97 

Jackson,  Ark 97 

Jackson,  Cal 148 

Jackson,  Conn 43 

Jackson,  Mich 110 

Jackson,  Miss 85 

Jackson,  N.Y 46,47 

Jackson  Point,  Miss 81 

Jacksonville,  N.  Y 57 

Jacksonville,  Tex 94 

Jacob  Creek,  N.  J 66 

Jacobs,  Mo 117 

Jacobs  Mound,  Kans 125 

Jacques,  S.  Dak 121 

Jail  Hill,  Conn 38 

James,  La 92 

James,  B.1 33 

Jameson,  Tex 93 

Jamestown,  Kans 124 

James  &  Pope's  timber 

dock,  Mass 23 

Jamison,  Ala 81 

Janesville,  Wis 115 

Jannau,  Va 75 

Jasper,  Tex 95 

Jefferson,  Ind 103 

Jefferson,  Mont 132 

Jefferson,  Wis 114 

Jellico,  Tenn 100 

Jehn,Wyo 133 

Jemes,N.Mex 136 

Jemima^Moun  t,  N.  J 64 

Jenkinsville,  Mass 25 

Jenks,Pa 70 

JennyJumpMountain,NJ'.  61 

Jeremy,  Conn 38 

Jericho,  N.  J 66 

Jermym,  Pa  -. 67 

Jerrys  Fort,  N.  H 16 

Jersey  City,  N.J ,.  61 

Jersey  Point,  Ark 99 

Jerusalem,  Mass 23 

Jesse,  Mass 31 

Jessie  Main,  Conn 36 

Jewett,  Conn........*.....  88 


Page. 

Jewish  Cemetoiy,  Mass 23 

Joaquin,  Cal 148 

Job  Knob,  W.Va 78 

Jocelyne,K.  J M 

Joe  Poet,  Conn 98 

Joe  Bock,  Mass S 

Joe  Sandford,  Mass 81 

John,Utah IN 

John  Dayre,  N.  J 81 

John  H.,  Miss 81 

Johnny  Cake,  Conn 88 

Johns  Honntain,  Ga 78 

Johnson,  Conn 41 

Johnson,  Mass H 

Johnson,  Nebr 128 

Johnson,  N.Y 47 

Johnson,  Ya 76 

Johnson,  house,  Ya 78 

Johnstown,  N.  Y 41 

Jones,Ark 88 

Jones,  Conn 88 

Jones,Md 78 

Jones,Mass 18 

Jones,Miss 81   . 

Jones,Kebr 188 

Jones,Tex 88 

Jones  Cut,  N.  Dak Ul 

Jones    Point    light-house, 

Ya 71 

Jordan,Conn 88 

Joshua  Champlin,  B.  1 88 

Joshua  Rock,  Conn 88    j 

Jospinto,  N.  Mex 188 

Judge  E.,Mis4 81 

Judith,  Mont 128   : 

Jud8on,N.Y H 

Julesbnrg,  Colo 181 

Junction,  Ark 81 

Junction,  Mont UL 

Junction,N.  Y O 

Juniper,Mont 121  ' 

Juniper  Island,  Yt........  .    17  " 

Jura,  Utah 188 

Jurupa,Cal 14J 

Kahatchee,  Ala 81 

Kaighn  Point,  N.J « 

EAlama,Wasfa UI-; 

Kalamazoo,  Mich lU  i 

KammnckjMout t28 

Kanab,Ariz Iff 

Kanab,TJtah Ul  -i 

Kangaroo  Point,  Ark 8V  *i 

Kankakee,Ill IM 

KansaSiHl Ul  ] 

Kansas  City,  Mo .   13T  J 

Kaskaskia,  HI Kff  i 

Katherine,  Utah Ut 

Kayhall,N.Dak Ul 

Kef^sarge,  N.  H Ui 

Keel,  111 Ul 

Keenoy,  W.Ya H 

Keep  Cool,  Mont Ul 

Keith,  Tex Mr 

Keller,La *     8i 

Keller,  Yit % 
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Page. 

al 145 

rebr 122 

)hio 102 

1^ 86 

N.J 64 

Tex 04 

onnt,  Idaho 141 

Conn 38 

br.T 55 

La 90 

lias 83 

Landing,  La 87 

k.Mo 118 

k,  Tex 94 

V  Mountain,  Ga 80 

''8house,D.  C 74 

r.Kans 123 

T,  Mo 117 

onk,  Me 15 

y^.  Ark 96 

i,Wi8 114 

Point,  Conn 43 

;ton,Pa 70 

cy  Landing,  Miss . .  82 

,Iowa 116 

7,Mi8S 83 

int^La 87 

Ark 96 

sland.  Mass 19 

'oint,  R.I 33 

U>ckPeak,  Cal 143 

um.  Wis 114 

itHotel,  N.  J 61 

^N.J 61 

K>,£iinft 123 

1 107 

A,  Miss 85 

T 57 

Mo 117 

on,Yt 17 

Mo 118 

ight,  Bergen  Point, 

61 

a  Kull  Cloth  Co., 

61 

,  Mass 31 

.'s  house.  Mass 19 

's  Mountain,  Ariz . .  138 

11*8  (S.)  barn,  N.T..  50 

iook,2!r.Y 52 

y : 101 

AM 31 

iss 83 

.J 61 

.C 79 

In.),  house.  Miss..  83 

Dob,Mo 117 

ik  Hill,  Mass 19 

»ck,  Mass 31 

TO,N.Y 46 

U7,I«a 90 

jiob,  Kans . 123 

Ad.N.J 61 

r,N.T 49 

ii,Ma88 28 


Page. 

Kingston.N.  Y 59 

Kingston.RI 33 

Kinnicut,R,1 33 

Kinsey,N.J 6« 

Kipp,Mont 130 

Kirby,  Oregon 142 

Kirkiand,  S.  Dak 120 

Kirkville,N.Y 47 

Kit  Carson,  Colo 134 

Kittery  Point,  Me 15 

Knabe  piano  factory,  Md . .  73 

KnappPoint,  R.1 33 

Knickerbocker,  N.  Y 52 

Knife  River,  N.  Dak 119 

Knight,La 86 

Knisely,Tex 93 

Knityre,  Mont 128 

Knob.Pa 67,68 

Knob  NoHter,  Mo 118 

Knob  Yalhermosa,  Ala 80 

KnoU,Tex 93 

SLnowersville,  N.  Y 55 

Knowlton  Ark 97 

Knox,La 90 

Knox,Mo 117 

Knox,N.Y 55 

Knoxville,N.Y 55 

Kocher.Pa 67 

Kongscut,  Conn 38 

Kotayma  Hpuso,  Mass 28 

Kreutzer.Pa 68 

Kyle,S.Dak. 121 

Kyle,Tex 93 

Labarge.Mont 130 

LaBeau,  S.Dak 120 

Labran,  Colo 134 

Labry,La 90 

Laconia,  Ark 97 

La  Crosse,  Kans 126 

Ladrones,  N.  Mex 136 

Lafayette,  N.  H 16 

Lafayette,  N.  J 59 

Lagoon,  N.  Dak 120 

La  Grace,  S.  Dak 120 

Lagrange,  Mo 116 

La  Huerfano,  N .  Mex 136 

Lake,La 86 

Lake,  Mont 129 

Lake,  Tenn.. 100 

Lake,  Tex 94 

Lakoport,  Ark S9 

Lakeport,  Nebr 122 

Lake  Providence,  La 86 

Lake  Yie  w  Peak,  Utah 1 38 

Lakiu,  Kans 126 

Lalacha  Peak,  N.  Mex 137 

Lamb,  Miss 81 

Lambert,  Conn 43 

Lamington,  N.  J 61 

Lamoken,  Pa 70 

Lamonte,  Mo 1 18 

Lampman,  N.Y 52 

Lanark,  Mont 128 

Lancaster,  Cal 145 

Lancaster,  Ky 101 


Page. 
Lancaster    prison     tower. 

Pa 69 

Lancrofts,  Conn 38 

Landing,  Mout 129 

Land  office,  Tex 95 

Landon,  Vt 17 

LandsEnd,  Ark 09 

Landsman,  Colo  .*. 134 

Lane  Cove,  Mass 10 

Langdon,  Mo 116 

Langley,  N.  Mex 135 

Langley  cburch,  Ya 75 

Langside,  La 87 

Lansing,  Mich 110 

Lansing,  N.  Y 52 

Lansing  Pine,  N.  Y 62 

Lantern  Hill,  Conn 36 

Lapeer,  Micb 109 

La  Plata  Mountain,  Colo. . .  134 

Laramie,  Wyo 133 

Laramie  Peak,  TVyo 132 

L' Argent,  La 87 

Lamed,  Kans 126 

LasMoras,Tex 96 

Lassar,  111 107 

Lassen,  Cal 143 

Last,  La 86, 90 

Last  Chance,  Kans 126 

Last  Pine,  Mont 128 

Las  Truchas  Mountain,  N. 

Mex 136 

Las  Yegas,  N.  Mex 136 

Lauderdal,La 88 

Laughlin,  N.  Mex ^.  135 

Lauratown,  N.  C 78 

Laurel,  Ala 81 

Laurel,  N.  J 66 

Laural,W.  Ya 77 

Lawrence,  Md 73 

Lawrence  Creek,  Kans 124 

Lawrence  School,  Mass 23 

Lawrence  University,  Kans  125 

Lawrenceville,  N.J 61 

Lawson,  Cal 144 

Lawton,  R.I 33 

LayHill,Conn 38 

Layton  Hill,  Me 15 

Lazaretto,  Pa 70 

Lazaretto  (2),  Pa 70 

Lazaretto  Point  light-house, 

Md 37 

Lead.Ark 96 

Leadbetter,  Tenn 100 

Leading,  Md 73 

Leading  Point  light-house, 

Md 73 

League  Island,  Pa 70 

Learning  Beach,  N.  J 64 

LeamingPoint,  N.  J 64 

Lebanon,  Conn 38 

Lebanon,"Wis 114 

Leblanc.La 88,90 

Lebret,  La 90 

Lecompton,  Kans 123 

Ledge,  Conn 38 
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Lee,Ark »7 

Leed  Point,  N.J 64 

LeedsviUe,  N.  J 64 

Leesbnrg,  Va 74 

Lees  Point,  La 87 

Legg  Hill,  Mass 19 

Leigh,  Va 76 

LeiperviUe,  Pa. 70 

Leland,Ark 99 

Lem,Tex 93 

Lemann,  La 88 

Lemley,  Miss 85 

Lemon  Hill,  Pa 70 

Lenexa,Kans 125 

Lennig.Pa 08 

Lennox,  Mont 128 

Leonard,La 90 

Leonard,  Miss 85 

Leonard,  S.  Dak 121 

Leonardville,  Kans 123 

Leonora,  Kans 124 

Leon  Peak,  Colo 134 

Loota,Mi8s 83 

Leperre  sugarhouBe,  La GO 

Leslie,  Kans 125 

Lester,  Minn 116 

Letherman,  La 90 

Lever,Mi88 83,84 

LeTerett,  Mass 25 

Levert,La 90 

Leviathan,  Cal 143 

Levy,  Tex 93 

Lewi8,Conn 38 

Lewi8,La 87 

Lewis.Mass 19 

Lewis,  Miss 84 

Lewisboro,  N.  T 59 

Lewis  Grove,  Conn 38 

Lewistown,  N.  J 64 

Lewisville  church,  Va 75 

Lewis  Wharf,  Mass 23 

Lexington,Ky 101 

Liberty  Mound,  Wis 114 

Liberty  Pole,  E.  1 33 

Lidel,  Tex 93 

Lleux  sawmill,  La 90 

Light-house  f  ag,  N.  J 61 

Ligonier  Point,  N.  Y 45 

Lima,  Ind 103 

Lima  Lake,  HI 105 

Limerick,  La 90 

Limerick,N.J 64 

Lincoln,  Kans 124 

Lincoln,  N.  Dak 120 

Lincoln  Mount,  Colo 134 

Lincolnton,  X.  C 79 

Lincoln  Wharf,  Mass 23 

Linden,  N.  J 61 

Lindsey,  Wyo 133 

Line,Mont 129 

Linn,  Cal 143 

Linsted.Md 73 

Linwood,  N.  J 64 

Lipan,Tex * 94 

Lippincott,  N.  J 61,66 


Page. 

LshasKill,  N.  T 52 

Litchfield,  Conn 43 

Litchfield,  Pa 67 

Little  Aqua vitsB,  Mass 19 

LittieBald,W.Va 77 

Little  Beaver,  N.  Dak 120 

Little  Boars  Head,  N.  H . . .  16 

Little  Captain  Island,  Conn  44 

Little  Charity,  Mich 109 

Little  Compton,  R.  I 33 

LitUe  Crock,  Utah 139 

Little  Egg   Harbor   light, 

N.J 64 

Little  Falls, N.Y 46,55 

Little  Hart,  N.  1  )ak 120 

Little  Horn,  Mont 131 

Little  Haste  beacon,  Mas«.  19 

Little  Ma  hanoy ,  Pa 69 

Little  Missouri,  N.  Dak  . . .  119 

Little  Mountain,  Ohio 102 

Little  Nahant,  Mass 19 

Little  Old  Town,  Mass 19 

Little  Snow,  Mont 129 

Little  Tail,  Wis 113 

LiveOak,  Tex 94 

Liverpool,  N.  Y 49 

Livingston,  Mont 132 

Lloyd,  N.Y 59 

Loaf  Hill,  Conn 43 

Loamas,  Kans 125 

Lobdell,  La 90 

Loch  Seven,  Miss 85 

Lockard,  Ark 97 

Lockhart,  Va 75 

Locks,  Va 75 

Locks,  W.Va 77 

Lockwood,  Conn 43 

Locust,  Conn 38 

Locust,  W.Va 78 

Locust  Point,  Ohio 102 

Logan,  Pa 70 

Lohmer,  Mo 119 

Lola,Cal 143 

Loloche wis  Mountain,  Oreg.  142 

Lombard.ni 104 

Lombard  Head,  Mass 27 

London,  Ky 101 

Londonderry,  Pa 70 

Londoner  beacon,  Mass  ...  19 

Londonville,  N.  Y 46 

Lone  Bush,  Mont 131 

Lone  Butte,  N.  Dak 119 

Lone  Chimney,  Conn 43 

Lone  Cone,  Colo 135 

Lone  Man,  Tex 93 

Lone  Mountain,  Nev 140 

Lone  Pine,  Mont 129 

Lone  Hock,  Wis 114 

Lone  Tree,  Pa 68 

Lone  Tree,  1,  Tex 95 

Long.Ill 106 

Long,  Pa 68 

Long,  Va 76 

Long  Beach,  X.  J 64 

Long  Flat  Mountain, W.  Va  78 


Page. 

LongHill,  Conn 38 

Long  Island,  Mass 19 

Long    Island   Head  light- 
house, Mass U 

Long  Island  Hotel  cupola. 

Mass U 

Long  Meadow,  Mass S 

Long  Mound,  Kans IS 

Long  Mountain,  Tex % 

Long  Neck,  Conn 41 

Long  Neck,  Mass SB 

Long  Peak,  Colo 133 

Long  Point,  Mass If 

Longspur,  Ky Iffl 

Long  TaU  Point,  Wis Ill 

Long  Wharf,  Mass 8 

Longwood,  Ark 99 

Longwood,  La 89,91 

Lookout.Kans 121 

Lookout,  Miss 99 

Lookout,  Va 77 

Loomis,  N.  T « 

Lopez,La IB 

Lopez,  Tex 91 

Lopp,  Mont 19 

Lord,  Conn 39 

Loring's  Machine   Shop 

Wharf,  Mass » 

Los  Angeles,  Cal Iff 

Lost,  Tex 99 

Lost  Creek,  Nebr 18 

Lost  Mountain,  Ga 8 

Lotta,Ark 8 

Louisa,  Ky 18 

Louisiana,  Mo .. .- 10 

Louisville,  Kans 18 

Louisville,  Ky 18 

Loveland,  Iowa 18. 

Lovell  Island,  Mass 8 

Lowell,  Mass 8 

Lower  base,  Iowa !!• 

Lower  base.  Mo* 18 

Lower  Pole  Hill,  Conn 8 

Lower     Sohodack    Island, 

N.Y 13 

Lowrey,N.  T ^ 

Lucker,  Miss 8 

Lucky  Peak,  Idaho Uk 

Ludlam  Beach,  N.  J ^ 

Ludlam  Luiding,  N.  J M 

Ludlow,  Ark 8 

Ludlow,Ma88 ^ 

Lufkin  Hill,  Mass ^ 

Lukens,Pa ^ 

Lum,  La 9f 

Lums  Point,  La ^ 

Lundquist,  N.  Dak UP 

Luper,  Tenn 88 

Lyell,  Cal M* 

Lyme,  Conn • 

LynohjMd W 

Lynch,  Mo Itf 

Lynch,  Tex U 

Lynchburg,  Va W 

Lynn.Mass U 


1 


INDEX  TO   NAMES   OP   STATIONS. 


167 


Page. 

Iiyxm  Grove,  III 106 

Iyan,:N.Y 45 

Lyon,  Va 75 

Lyons,  Kans 126 

LyonB,K.Y 45 

Maby,N.Y 57 

MoBridePeak,  Cal 144 

McBumey,  Miss 84 

HcCallnms  Point,  La 91 

McCarthy,  Mass 25 

McClellan  Mountain,  Ne  v . .  140 

HcClenny,Tex 93 

McConnell,  Ark 97 

McCook,  Kans 125 

McCormick     Observatory, 

Va 76 

HcCracken,  Iowa 116 

llcCrea,X.J 64 

McCnllom,  Ark 97 

McCullough's,  La 80 

McDaniel,Tex 93 

McDonald,  Conn 43 

McDonald,  Md 73 

McDonald,  Mont 130 

McDonald  Peak,  Cal 143 

McElroy,  La 87 

McFarland,  Wis 114 

McGee,Mi88 83 

McGiU  Mount,  Cal 145 

Macliine  shop.  Mass 23 

Mclntiro,  K.  T 45 

Mclntyre,  If .  Dak 120 

McIver,Tex 93 

Mack.Mass 31 

McKenzie,  N.  Mex 136 

McKesick  Peak,  Cal 143 

Mackinack  Island,  Mich ...  108 

McKinley,  S.  Dak 120 

McLean,Mo 117 

McLean,  Tenn 100 

McLean  Asylum,  Mass 23 

McManner,  La 91 

Macomb.N.Y 45 

Macomb  Peak,  Colo 135 

Macomber's  (J.  S.)  house, 

H.T 50 

Macoii,Ga 80 

Macon,  Mont 128 

Macopm.X.J 59 

McBay,  K.Dak 120 

McSparrow,  £.  1 33 

McTVilliams  house,  La 91 

Maddock.Pa 70 

Maddox,  Tex 94 

Madison,  Conn 39 

Madison,  Wis 114 

Madkin  Mountain ,  Ala 80 

Magazine,  Ark 97 

Magee,La 91 

Magenta,Miss 81 

Magnolia,Mo 117 

Magnolia,  Wis 115 

Magpie,  Mont 131 

Magmder,  Md 74 

Mahanoy,  Pa 69 


Page. 

Mahogany  Mount,  If  ev  —  139 
Mahon   River  light-house, 

N.J 66 

Maiden  Island,  Pa 70 

Maine,  N.Y 56 

Malden.Mass 23 

Malicah,  Conn 39 

MaUoy,  Ark 97 

Malone,  Miss 81 

Manchac,  La 91 

Manchester,  Mass 19 

Mandan,  N.Dak 120 

Mandan  Lake,  N.  Dak 1 19 

Mander8on,Pa 70 

Manetuck,  Conn 39 

Maneury,  K.  Dak 119 

Man  Island,  N.  J 66 

Manistiqne,  Mich 1 08 

Manlton  Payment,  Mich ...  107 

Manlius  Station,  N.  Y 47 

Mann,N.Y 55 

Mannerson,  Mass 28 

Manning  Hill,  Mass 19 

Mannsville,  N.  Y 49 

Mannys  Comers,  N.  Y 55 

Manomet,  Mass 28 

Mansard,  XTtah 139 

Mansfield,  Conn 39 

Mansfield,  Kans 127 

Mansfield,  Mass 23 

Manskeer,  Dl 107 

Manteno,  111 104 

Manzano  Peak,  N.  Mex 136 

Mapleton,  N.J 61 

Mapletown,  N.  Y 55 

Maplewood,  Mass 31 

Marble,  Kans 127 

Marble  Head,  HI 106 

Marblehead,  Mass 19 

Marblehead  light- house, 

Ohio 102 

Marco,  Me 15 

Marcotta,  Minn 116 

Marcus  Hook,  N.  J 60 

Marcus  Hook,  Pa 70 

Marcy,  Va 75 

Marengo,  gin  chimne}*.  Ark .      99 

Margarita,  Cal 145 

Marias,  Mont 130 

Marietta,Ga 80 

Marine  Hospital,  Mass 23 

Marks,  Mont 131 

Marlton,  church  tower,  N.J.      64 

Marquette,  Mich 108 

Marriot,  Md 74 

Marsh,  Mass 27,31 

Marshall,  111 105 

Marshall,  Mich 110 

Marshall,  N.J... 64 

Marshall,  Tex 95 

Marshall,  Va 86 

Marshall  Point,  Md 74 

Marshfield,  cupola.  Mass . .      19 

Marston  Mill,  Mass 28 

Martha,  N.J 64 


Page. 

Martin.La 91 

Martin,  Mass 81 

Martin,  S.Dak 120 

Martin,  W.Va 78 

Martingale,  Pa 68 

Martinsville,  HI 105 

Marvine,  Utah ! 139 

Maryland,  La 91 

Maryland       Agricultural 

College,  Md 74 

Maryland  Heights,  Md . . . .  73 

Maryland  Heights,  Va 74 

Mary  Rock,  Va 76 

Marysville,N.Dak 120 

Marysville  Butte,  Cal 143 

Mason,  Conn 39 

Mason,  Mass 31 

Mason  Creek,  Mich 109 

Massachusetts  north  base, 

Mass 23 

Massena  Point,  N.  y 44 

Mast,Mich 108 

Matayan.N.J 61 

Malayan  Point,  N.J 61 

Mathew,  N.J 66 

Mathews,  Ark 96 

Mathews,  N.Y 57 

Matny,  Ark 98 

Mattapoisett,  Mass 28, 31 

I  Mattapoisett  Neck,  Mass . .  28 

Mattingly,  La 86 

Mattituck  Hills,  N.  Y 58 

Mattoon.IU 106 

Maturango  Mountai  n,  Cal . .  144 

Mauldin,S.C 79 

Maumelle,  Ark 98 

Maurice  River,  N.  J 66 

Manvaise  Terre,  Mont 131 

Maxwell,  Me 15 

Maxwell,  Mont 131 

Mayer,  La 86 

Mayersville,  Miss 84 

Mayfield,  N.Y 46 

Maynard,  Conn 39 

Mayo,Mass 27 

Mayo  Beach,  Mass 28 

Mayview,Ill 105 

Mazatzal,  Ariz 138 

Mazomanie,  Wis 114 

Mead,  Conn 43,44 

Meade  Ranch,  Kans 124 

Meadow,  Muss 31 

Meadow  Point,  Miss 83 

Mears  Peak,  Colo 135 

Mechanicsville,  N.  J 61 

Medford.Mass 23 

Medford.N.J 64 

Medicine  Bow,  Wyo 133 

Medicine  Butte,  Wyo 133 

Medina,  Wis 114 

Medora,  La 91 

Meers,  Kans 123 

Meetinghouse  Hill, Conn..  39 

Meetinghouse  Hill,  Del 72 

Meigs  Peak,  Colo 135 
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Melboime.UlH Si 

Melona,Ark m 

Helbm,  TeoB 100 

UnnidiiB,  Teno 100 

Uenanhuit  Hotel,  Man 28 

Menanhant  Landing,  Uub.  28 

Hendal,  Mass    M 

Menlol'.irk,  S.J 01 

HeDomlnm,  Mloh 100 

Uonominee.Wla 113 

Menimkefeauck.  Conn 39 

Iferced  Monntain,  Cal IM 

ilerchantYlllo.  N  J «8 

MeriilBD,  Kana,.      123 

THoridiDii,  Kana.- 12T 

Meridian  BTgnal,  Ten B5 

Merino,  N.Y 52 

Merramee.Ho 117 

Merritt,  Conn 39 

Merry,N.T « 

Merterve,  Ue -,--.-  15 

M8rwin,Conii 43 

Merwin,  N.  Y 52,69 

Hesa,1ilont 131 

Hesa.  Toi 04 

U6aop(itainla,0hio 102 

Meiiaw,Kaaa    125 

Mehichen,N  J 01 

Mianlonomj-,  Tl,  I 33 

MicliigBaCity.Ind 103 

MicklB,  N.J 68 

Middle,  Mich 108 

Middlebsm,Oa 80 

Middle  hue,  Obio 103 

Middlebnrg,  S.  Y S5 

Middlebu»h,M.J 61 

Middle  Oronnd,  Ark 99 

Middle  Slater,  Mich Ill 

Middle  Sprite,  H'Y 46 

MIddletown.  Conn 39 

Middle  Tillage,  Mieb 108 

Middle 'Weitwr,  Idaho 141 

Midland  Park,  N.J 61 

Miles,  Lb Bl 

Miles,  Va 08 

Miles  Fiah  Worka,  Conn ...  43 

MileeGnrve,  Pa 6T 

MileaFoiDl,  La 91 

Milfgnl.Conn        i3 

Miliken's  Bend,  La 80 

Milltar;  Academy,  III 104 

Milhani,K.T B2 

MUklaUnd,  Mou 19 

Milk  Biver,  Moot 128 

MiMflni,MaaH 23 

Miner,  Ind 103 

Miller.M.Y (5 

Miller.Pa 87 

MillprBend,  Misa 83 

Miller  Point,  Misa 81 

Miller  River,  Mass 23 

Millet,  Kans 120 

MIIIHill,  Conn 43 

Mill  Hill,  Mass 28 


Page. 

MlUeUine  Point.  CDun 38 

MIUtUIcS.J 66 

MIlo,N.Y SI 

Mllton,MaM 23 

Miltoii,Mloh 112 

SHdBllount,N  J 61 

Jlineral  Point,  Wis 115 

lIinerHill,Ta 75 

MinerBvilie,lBns 124 

Kinlpr  «ogarhon>e.  l-ft 88 

ItlinneBota  Junullun.Wil..  lU 
MinnesoU  Point  llgbt- 

booBe,  Minn 116 

Minor,Mi«B 8S 

Minork.Ark 97 

Mlnot    Ledge  ligbt-boDse, 

Mass IS 

Mirj- liuil,  >'  J 64 

Mishaam  Point,  Mass 2S 

MlBsinier,Pft 70 

MlBEtiun.jf  Dak 119 

MiaBonrl.I,a 81 

Miaaoiiri  feiTcr  Mo 117 

MiaaouriSi»lcr,Mo 118 

MKohel,  H.  Y 67 

Milohell,  Ark 99 

Milchell.Mont 131 

Mltehctl,  K.  C 7* 

Mlt«heU,  S.  Dak 121 

Millet,  Mont 181 

Moale.  Md 78 

Moat,M.H 16 

UoccOBin  Peak,  Cal 144 

Moccaeln  Spriuga,  Mo 118 

Mitfkly  Poinl,  Md 74 

niodeafe  augatlionae,  La...  91 

Modoc,  Ark m 

Mohawk,  Ark 97 

Mohawk,  Conn 43 

HohBwk,H.Y 47 

ilohawk  Landing,  Mias....  83 

MuWoan.Conn        39 

McikelumnG  Peak,  Cal 143 

Moles,  N,T 52 

Mollte.  Utah 139 

Molloy,  Tei.t 9t 

Monadnock,  F.H 17 

Munannt  Point,  Masa 28 

lfDiif,-o,Ind        103 

Monk»nm,Me 15 

Monks  Hiii,  Mass 28 

Moaomiij  Maaa 71 

Monroe.  Conn 43 

Monroo,Mich Ill 

Monro«,E.1 33 

Monroe.  Tei 93 

Monroe.  WlB 115 

Montana.  Mont 128 

Montank,K.Y 68 

Uont«,  Tei go 

Monte  Cristo  Mill,  Kev 119 

UonteSano,  Ala 80 

MonleSano,  La 91 

Montffiama,  Miss 81 


MontaanmA  FflAk,  Her 


MmnmeDt.  N.  T .. 
UonDneat,N.Y.. 


Nd.49,N.Y....  » 

Monnment  No.  62,  N.  Y. . . .  El 

MoaomentNo.  li3,N.Y....  K 

Monument  No.  71,  N.  Y. . . .  66 

Monnment  Soath,  Cal Ill 

Jiloodua,  ■Conn        M 

MDonliesd,  Mass H 

Moon  Lake,  MIsa & 

Moore,  Ark It 

Maore,l]l IIT 

Moore,  La Si 

Moore,  N.Y a 

Moore,  H.C 18 

Moore  Hill,  Ala 80 

Mooreatoim,  N.J K 

Moo>eBill,Conn i.  N,d 

Moo«lo,Pa n 


Morgan  Mcmnt.  Cat 1 

Morgan  Park,  HI 1 

Morgan  Point,  Conn 

Morgan  Point  light-bouae, 


HotgauTlJIe,  N. 
Morgania,  La. . 
Moriah,  N.  n... 


Morrill,  Ma«« II 

Morri«.Mi«s a 

MorTia,N.J « 

Morris,Ta 57 

Morris  Hill,  K.  J... M 

Morris  ItUiid,  Mass. !T 

Mormion,N.  Y SI 

Morrison  Moant,  Colo IM 

Morriaon  Eidge,  TBI » 


u.N.J.. 
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]Ioimd,IU , 106 

Hound,  Kans ;..  126 

Hoand,Moiit 130 

Moimd,ILI 33 

Hoimd  City,  Ark '..  96 

Mound  Place,  Mi88 83 

Mound  View,  Minn 116 

Mountain  Creek,  N.J 64 

Mount  Alto,  Md 73 

Meant  Anbnm,  Maes 23 

Mount  Blae,  Me 15 

Mount  BonnoTille,  Wyo ...  132 

Mount  Canoe,  N.J 61 

Mount  Carmel,  Conn 39 

Mount  Cemetery.  Pa 70 

Mount  Cooke,  N.  Mex 137 

Mount  Daniel,  Maes 23 

Mount  Davidson,  Nev 140 

Mount  Defiance,  Yt 17 

Mount  Diablo,  Gal 144 

MonntDix,  N.Y 45 

Mount  ISquinox,  Vt 17 

Mount  Estlier,  Mass 25 

Mount  Etna,  Ark 96 

Mount  GraJt,  Nev 140,  Ml 

Mount  Holly,  U^.  J 61 

Mount  HolyokeHotel.Mass  25 

Mount  Hope,  Mass 19 

Mount  Hope,  Pa 70 

Mount  Horeb,  N.  J 61 

Mount  Houmas,  house.  La.  91 

Mount  Hull,  Nev 141 

Moontlda.'Wis 115 

Mount  Index>^idence,  Me. .  15 

Mount  Laurel,  N.  J 64 

Monnt  Lavender,  Gra 79 

Mount  Lincoln,  Mass 25 

Mount  Lincoln,  Nev 140 

Mount  Love,  Tenn 100 

MountLyon,Nev 140 

Mount  Magdaleua,  N.  Mex .  137 

Mount  Marcy,KT :.  45 

Monnt  Merino,  N.  T 62 

Monnt  Mesnard,  Mich 108 

Monnt  Mitchell.  N.J 61 

Mount  Olive,  N.  J 61 

Mount  Olympus,  N.  Y 52 

MountOrd,  Tex 95 

Mount  Parnassus,  Conn ...  39 

Mount  Pleasant,  La 91 

Mount  Pleasant,  Me 15 

Mount  Pleasant,  K.  J 66 

Mount  Pleasant,  Va 76 

Mount  Pleasant,  Wis 115 

Moont  Prospect,  Conn 39 

Mount  Prospect,  N.  Y 58 

Mount  Biga,  Conn 36 

Mount  Bose,  Nev 140 

MountBo8e,N.J 61 

Monnt  Steele,  Wyo 133 

Mount  Sterling,  Ky 100 

Mount  Taylor,  Tex 94 

Mount  Toby,  Mass 25 

Mount  Tom,  Conn 43 

Mflont  Tom,  Mass 25 


Page. 

Mount  Tom, N.Y 46 

Mount  Vernon  Wharf,  Ta.  75 

Mount  Washiugton,  N.  II .  16 

Mount  Wilson,  Ke v 141 

Mount  Warner,  Mass 25 

Mouth  of  Merrimac,  Mass .      10  ; 

Movies,Pa 70', 

Mucca,     Elephant     Peak, 

Nev 140 

Mud  Creek,  Ark 99 

Muddy,Ark 98 

Muddy  Creek,  Mont 130 

MudLake,Mich 108 

Mogget,  Mass 23 

Mulberry,  Conn 39 

Mulberry     Grove      sugar- 
house.  La 01 

Mule  Head,  S.  Dak 121 

Mulford  Landing,  X.  J 66 

Mulholland  HiU,  Cal 144 

Mull,N.Y 52 

Muller.N.Y 52 

Mull  Island,  N.  Y 52 

MullPlaat,N.Y " 52 

Mumford,  R.  1 33 

MuDce,  La .«.      86 

Miuyoy,  Me 15 

Mnnn  Davis,  N.Y 49 

Munson  &.  Hamblin's  barn, 

Colo 134 

Munson  Hill,  Ya 75 

Mnrdock,  Conn •..      39 

Murphy,  Tex 93 

Murray,  111 107 

Mnsinia,  Utah 139 

Muskee  Hill,  N.J 64 

Mnskeget  Island,  Mass 29 

Mussel  Shell,  Mont 129 

Mussel  Shell  Cowboy,  Mont.  129 

Mustang,  Tex 94 

Myer,Mi8S 83 

Myers,  Tex 93 

Myers's  store,  La 86 

Naaman  Creek,  Del 72 

Nahant,Ma8s 19 

Nailor,Ky 101 

Nameqnoit,  Mass 27 

Nan.N.J. 66 

Nantasket,  Mass 19 

Nanticoke,  Pa 67 

Nantucket,  Mass 28, 29 

Nantucket  Cliff,  Mass 19 

Nantuxent,  N.  J 66 

Naomi  Peak,  Utah 138 

Napier,  Mo 116 

Napoleon,  Ark 99 

Napp,  Tex 94 

Narragansett,  R.  I , 33 

Narselles,  S.  Dak 121 

Nash,  Conn 43 

Nashaquitsa  Cliff,  Mass ....      20 

Nashawena,  Mass 28 

Nassau,  Mont 128 

Natchez,  La 87 

Natchez,  Miss 85 
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Natchez  Island,  La 87 

National  dock,  Mass 23 

Nauset,  Mass 27 

Naushon,  Mass 29 

NaviVJo  Mountain,  Ulali 139 

Navajo  Well,  Utah 139 

Naval  Hospital,  Mass 23 

Naval  Observatorj-,  Md 74 

Navesink,  N".  J 59 

Navy.yard,  Mass 23 

Nayatt  lighthouse,  R.  I . . .  33 

Neal,La gi 

Nealys  House,  Mass 23 

Nebo.Utah 139 

Neck,  S.  Dak 120 

Ned  Point,  Mass 29 

Negro,  N.C 78 

Neihart,  Mont 131 

Nell,  N.  Mex 136 

Nellis.N.Y 55 

Nelmo,  La 88 

Nelson.  Ky loi 

Nelson,  Mo 117 

Nelson,  W.  Va 77 

Xemaba,  Nebr 123 

Neponset  church,  Mass 23 

Neptune  House,  Mass 20 

Nescopeck,  Pa 67 

Nesson,  N.  Dak 119 

Nest,  Mout 129 

Netherwood,  N.  J 61 

Neutaconkanut,  R.  1 33 

New,  Ariz 137 

New,  Mass 31 

New,  N.J ^  66 

New.Tex 93 

Newark,  HI 104 

Newark,  N.  J 62 

Newark,  Wis 115 

New  Baltimore,  N.  Y 52 

New  Bedford,  Mass 29 

New  Berlin,  Wis 115 

New  Boston,  N.  J 66 

New  Braintree,  Mass 25 

New  Bruns  wick,  N.  J 61 

Newbury,  Mass 19 

Newburyport,  Mass 19 

New  Carlisle,  Ind 103 

Newcastle,  N.  H 16 

New  Dover,  N.J 62 

Newell.N.J 62 

New     England     Cement 

Works,  Conn 39 

New   England   Glass  Co., 

Mass 23 

New  Falmouth,  Mass 29 

Newfield,N.J 66 

Newtield,N.Y 57 

New  Fork  Peak,  Wyo 132 

Newfoundland    Mountain, 

Utah 138 

New  Germany,  N.  J 64 

Newhall,  Kans. 125 

New  Haven,  Conn 39 

New  Hope,  La 88 
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P.ge. 
.      « 

.      « 

.      33 

,      M 

.      7g 

.      2ft 

.   u- 

.      84 

.     128 

'.      « 
.      3V 
-      39 

I 

ags. 

er 

78 
107 

82,83 
132 
t» 
86 
23 
2ft 

80 
78 

m 

2ft 

108 

47 
4« 
S8 

20 

88 

25 

74 
B8 

38 

138 
108 
20 

20 
122 

North             M.« 

Pag. 

North.Ta 

North  Pond  Rock,  Conn- 
North  Popaaquaali,  R.  I 

Nortli]!lv(-rMouDUiu,V 
North  lionilton,  Oliio. 
North     Sheffleld    CoUeg 

Iforth  AmhecRt.  Mau.... 

Korth  Aligns ta,  Xev 

H'ortliBirtan,  N.  Y 

NortlilMe,  111 

HortIil»»e,  lud.T 

Hi>wiiiui,La 

ITawport  Nem,  Va 

North  SpHugfleld.  Mo... 
North  Stonlngton,  Conn- 
Northup,  N.Y 

North  WellliwI.Hass 

Island,  »Bsa 

Xortli^esUnmerofEhod 

Xcrlli-vJ,lM.iniIu.,,Mlch 
North  n-symoath, Mass- 
North  Windmill,  K.I.... 
North  WyandottB.  Mfch. 

TreirScotl«id.H.T 

Hswton.Euis 

Nnrtb  bue,  BoliT 

.     2 

Siiwh>ini,Pa - 

Sair-Weeden,  R.I 

NSW  York  Butts,  Cll.... 
New  York  Mills,  N.T... 
Kt»g«t«F«ll».N.T 

North  ]jsBe,N.  Dak 

Horth  Bedford,  Iji 

Nonh  Branch.  24.J 

Sorti  Brighton,  Ma™-... 

Korth  Choctaw,  Ark 

K-orth  Dennis.  M.M 

Korth  DigMon,  Mass 

IOC 
X 

111 

T«o1.qU»,W.T. 

Norton  Point,  Conn 

Norwsltlalaa.la.Cwm... 
Noir«  Dame  Convent,  Md. 

NoysmCttm 

Noyea  Neck,  S.  I 

Noyes  Pdnt,R.I 

„ 

Niehol»,  Lft- 

Morthe«»tl.»se,Ga 

TTorthABt  eornei  of  Con 

4> 

Northeast  comer  of  Con 

Hortheast  comer  of   Con 

Miguel,  C8l 

Nilai,  N.Y 

Nmnmy  Island.  N.J 

NulterHook,N-T 

NortheostPenk.Va 

North  End  Monutain.Oreg. 
North  Falmouth, Ma«i-.. 

m 

I.'lua«a(.flrlioiiPiii,La 

^'ind-mlle  Tr<'D  llght-hoiIB 
N.Y 

Nye'a(R-)-hou«o,It.I 

Worth  Franklin,  Tei 

Oakfleld,N.Y 

North  Gal»aT,N.T. 

North  GUetonburj,  Conn- . 

m 

KorOi  Great  Falls.  Uont... 

Korth  r..nlfori!,€™.i 

North  Hadlej.  Mass. 

lis 

NodsTiy,  Mo 

TTogslPesk,  N.Mei 

iroMm'iL.nd,  M«8... 

Oak  Landing,  Ark 

North  Hiil,  Idaho 

NorthliKliai.Heiid,Md-.- 

North  Island  B2,Ui8g 

Korth  Killing«ort1i,  Conn. 
Korthl.*asiiol.lan,l,  Pa- 
North  Lyon  Peak,  Utah-.. . 

a 

NonotQCk  Hotel,  US88.. 

OaltEldg8,N.D»k 

UakB  sugarlioaso,  La 

th 

81 

iie 

87 

North  Mttnil^n,iILgl, 

North  Msnlius,  N -r    

North  irarshfield.Hsas-.. 
North  Mllfont,  Conn 

IN 

Korri8,H.Y 

Korwalk,  Cetiii 

Surwslk     Biver      bsiKa 

Oh»ervailonPeal[,C«l-.. 

Ul 

Observatory.  MlOb 

ObserratflryHiaWls.... 
Observatory  Peak.  UUh.. 

IM 
IM 

Korwegian,  W(» 

North     Ogden     MounUin 

UUh 

North    Pettick    Island 

ia 

li 

North  PUMe,  Nebr 

North  Flymonth,  Mass.... 

u 

North  »5.Ml«e 

Ocean  Beach,  N.  J 

a 
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Page. 

.oxue^Mtmrn^ 20 

loase,  K.J QZ 

lal  builfUBg,  Mass . .  23 

N.Y 57 

Lonse^Md 73 

liss 83 

Uonn 39 

ST.J C6 

CTtah 138 

>eak,XTtali 138 

)iirg,N.T 45 

h,Ill 107 

a  sngarbonse,  La. .  91 

liss 81 

.Peak,  Cal 144 

house,  K.Y 52 

80 

at 128 

k,  Pa 70 

ms,  Coim 43 

bor,Mas8 27 

ckory   sngarhoase, 

91 

Oeek,K.J 66 

Pomt,K.J 66 

:  Tree,  Pa 70 

itine,  N.T 55 

9  Tree  Hill,  Va  . . . .  75 

er,  La 86,91 

Br  House,  La 91 

m,  Ark 99 

i,Mas8 20 

l,Kan8 124 

g,  Eans 123 

A.rk 97 

d,  Ohio 102 

31 106 

s,Iir.Y 49 

it,  Pa 67 

Nebr 122 

La 86 

Peak,  Cal 143 

70 

Tex 93 

indred  Mile  sagar- 

,La 91 

N.T 48 

Wis 113 

Minn 116 

[in.Tll 106 

Cal 145 

?aHill,  N.T 49 

;on    County  light- 

,Mich 108 

,La 91 

eim,Iir.T 47 

Ariz 137 

Conn 40 

K.T 57 

Grove,La 88 

l,Ark 96 

l,Ky 101 

1,K.T 52 

ik,ATiz 138 

sctory.  Mass 23 


Page. 

Organ  Mountain,  "N.  Mex  . .  137 

Orland,Ill 104 

Orleans,  Mass 27,29 

0rne,Mas8 20 

Orwell,Kans 126 

Osawatomie,  Kans 125 

Osbomo,  Conn 43 

Osborne,  K.T 59 

Osborne  River,  Md 73 

Osha  Peak,  K.  Mex 136 

Oshkosh,  Wis 113 

Ossipee,  Me 15 

Ostego,  N.Y 55 

Osterville,  Mass 29 

Ostrander,  K.  Y 65 

Oswego,  Kan  8 127 

Oswego,  Mont 128 

Oswego,  N.Y 49 

Otis,  Ind 103 

Otoe,Nebr 123 

Otter  street.  Mass 23 

Onray  Mount,  Colo 134 

Outer  base,  HI 106 

Outer  Brewster,  Mass 20,23 

Outer  Island,  Wis 112 

OYerflow,Miss 81 

Overland,  Colo 133 

Overlook  Mountain,  N.  Y. .  55 

Ovid,N.Y 57 

Owego,  N.Y 57 

Owen,  Tenn 100 

Owens  Peak,  Cal 144 

Owen's  store,  La 86 

Ox  Bow,  Mont 131 

Oxford,Pa 08 

Oxford  Peak,  Idaho 142 

Oxley  Hill,Md 73 

Oxon  Hill.Md 74 

Ox  Pasture  Hill,  Mass 20 

Oyster  Creek,  N.  J 64 

Oyster  Point,  Conn 40 

Oyster  Rivor  Point,  Conn . .  40 

Ozark,Ark 99 

Ozawkie,  Kans 123 

Paarda  Hook,  N.  Y 52 

Pablos,  Mont 129 

Pack,  N.C 79 

Packard,  Mass 26 

Packer  John,  Idaho 141 

Padanaram,  Mass 29 

Paddock,Conn 40 

Paddy,  W.Va 77,78 

Padelford,  Mass 31 

Paducah,  Ky 101 

Page,  Conn 40 

Page,Miss 85 

Page,  N.J 64 

Pagosa  Peak,  Colo 135 

Pahrah.Nov 140 

Pahute  Peak,  Cal 144 

Paine,  R.1 34 

Paine  Hill,  Mass 20 

Paine  Hollow,  N.  Y 55 

Painesville,  Ohio 102 

Paint   Creek, W.Va 78 


Painted  Rook,Hont 181 

Paint  6ap,Ky 101 

Palatine,  111....^ 164 

Palatine,  K.Y 55 

Palermo.Ill 105 

Palisade,N.J 60 

Palmer,  Conn 36,43 

Palmer,Mass 26 

Palmer  Island,  Mass '  29 

Pahnerpaw,  N.  J 02 

Palmetto,  Ark 09 

Palmetto,  Miss 85 

Pahnyra,N.Y 49 

Palo  Alto,La 91 

PaloAlto,Miss 85 

Palucoawa,  K.  H 16 

Pamanset  River,  Mass 29 

Pamelia,N.Y 45 

Pamet,Mass 20 

Pamunkey  Creek,  Md 74 

Panther,Pa 67 

Panther  Forest,  Ark 99 

Panther  Knob,  W.Va 78 

Paphro,  Conn 40 

Pappoose  Squaw,  R.  1 34 

Papscanee  Island,  N.  Y. . . .  52 

Paradise  Peak,  Nev 140 

Paradise  Rock,  R.  1 34 

Pararmns,  K.  J 02 

Paria  Needle,  Ariz 137 

Paria  Station,  Ariz 137 

Paris,Ill 106 

Paris,S.C 79 

Paris  Peak,  Idaho 141 

Park  church.  Conn 40 

Park,K.Y 52 

Parker,Miss 81 

Parker,N.Y 60 

Parker  Hill,  Mass 20 

Parkersburg,  HI 106 

ParkRidge,ni 103 

Park  View  Peak,  Colo 133 

Paroquet,  Ark 97 

Parry,Kans 123 

Partridge,Pa 68 

Parsippany,N.  J 62 

Parson8,N.Y 62 

Pascal,  S.  Dak 121 

Paschall,  Pa 70 

Pasque,  Mass 20 

Pass,  Mont 132 

Passionist  Fatheia*  Monas- 
tery, N.J e2 

Pastora,  Ariz 137 

Pasture,  Kans 126" 

Patience,  R.1 34 

Patrick,  Conn 43 

Patten,  N.Y 52 

Patterson,  Mo 117 

Patterson,  N.  Y 62 

Patterson,  Tenn 100 

Patterson,  Tex 95 

Pavement,  Conn 43 

Pawhungemock,  R.  I 34 

Pawnee,  Kans 126 
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p»w  P«w,  Mich Ill 

pBWtuoket.  R.  I U 

P«t6n,ni 105 

ParliB,KanB.,. 1!3 

Fajne.  Mo IIT 

Feacb  Grore,  MiH «5 

re«k,  Ark BT 

Peak.  Conn M 

PeEk,Mi»8 83 

reak,Toi 05 

Pe8k,Va.... -... n 

Peaked,  Va IS 

Peakert  CliH',  Mnaa. M 

Peaked  Moantain,  Uau...  20 

Peak  of  Otter.  Va 77 

Pealo,  I'lal,             130 

Poartiie  Mountain,  Nev. . . .  140 

Peoan.La '. 87 

Peck.  Conn 43 

reck.Mont 128 

PeokaBeacb.  ^'.J SI 

P«:k'BflhiniDej-,Maa8 S3 

Peck  I"!™*!.  CODD 40 

Pedernal.  N.  Mei 13B 

redenialPaak.K.Uex....  13« 

PHjeiTe.ia 01 

P(«tHllt.Caan 43 

FeetAlU 106 

PeHn.N.T SO 

^elbam.Mais 26 

FelicD  sagachonae,  La 01 

Pentltld  Hill,  Conn 40 

Penfleld  Reef    llgbt-boaae, 

Fenikeae.  Uaaa 20 

,  Peotiunla     Point     light- 
home.  Mlcb IDS 

PenitAla 80 

PenD,Ind 103 

Pennell,Utah lao 

PeniUnglonSBdiLnBrj.^.J.  02 
I'euuavlvimta     Military 

Asodemy.Fa 10 

Feotiypiick.  Pa 88 

FmobBont.Pa 87 

PBiiroBBFflrry.Fa. 70 

Fi]ppereIl.MBBa 23 

Perrj.MiBB 81 

Perry.  Ohio 102 

Ferry.  S.Dak 121 

Perry  Feak.  Maas 2* 

PerrJville.N.T 48 

Perth  Amboy.H.J 02 

Perth  Center,  N.  r 47 

Pern.lTBbr 123 

Peabtigj.Wis   113 

PBtBra,Ark 07 

Petere,  Mo 117 

Pei,-™Branh.N  J M 

Petenbnrg.Fa 07 


Pag.. 

Pelenon.  Tenn 100 

Petlingill.Ill     lOT 

PellyRortMass. 23 

PU.'Ips.Mo          117 

Philadelphia,  Pa «8,T0 

Phiihriek.N.H 17 

Pbil]lp,N.J- M 

PbilUpfcUiaa S3 

Picket  Sldge,  Conn 43 

Pickteii,N.J 82 

rii!iI^B]liHle,Idala,) 141 

FlednoDl,  S.  Dak 121 

Pietoc,  N.  T 58 

I'liTi-uljindinK.  K.J « 

I'ler.'.'vilk,  Knns 127 

Pierre,  S.Dak 121 

Pfg.Ark 90 

Flueou.W.Va 78 

Pigeon  nm,  MaeB 20 

Pigeon  Hill,  K.J 02 

Pigeon  Point,  MlBB 83 

I'lKliDckljeamu.MBBS....  20 

Pike,  Mont 120 

Pike,Fa 71 

Flke  County  Feak.  Cai 143 

Pikes  Pouk,  Colo 134 

Plicbera  Point,  I.B 88 

Pilgrim.  Conn 40 

Pillar  Bulte,  Idaho 112 

Fiiot.Ark M 

Pilot,Ky 101 

Pllot,Mo lie 

Pilot,  W.Va 78 

Pilot  Uutte,  Wj-D m 

Pilot  Coup,  Xcv 141 

Pilot  Gn.ve,  111- 105 

PUotEnob.  Cal. 144 

Pilot  Knob,  Mo 110 

Pilot  Knob,  Nev J30 

Pilot  Knob,  K.  C 78 

PilotKnob.Ter 05 

Pilot  MounUin,  Va TO 

niotPeak,  Cal 144 

Piniple,Pa 07 

Pimple  Hill,  Pa ffJ 

Pincin  Hill,  Mass 20 

rine.Art M 

Pine,Conn 40 

Pine.Maaa 31,27 

PineHill.Ark «« 

PlneHiil.Cal 143 

PlneHill,Maas 20 

Pine  HIU.  Mich 100 

PinaHill.N.J 81 

PineHlll.K.I a4 

PineKnnbe,  Wia 114 

PineLog.Ga 79 

Pine  Mount,  N.J «8 

Pine  MouDtoin,  Ga 70 

Pine  Ridge,  Mont 131 

Pine  Hi ver,  Mich lOaiOO 

Pine8.Mont 120 

Pine  Swamp  Hltl.  Conn....  43 

Pinej.W.Va 78 


PlnDaela,Hont... 


PInnaoleHUI.N.T... 


fnkCHtTJtah 130 


Pinon 

Piny  Hollow,  K.  J... 

Ploche,  Not 

Pious  Bill,  Md 

Pip*,  Aria 

PIpor.Tex 

Pipe  Springs,  Aria . . 

F[eg>h,Me 

Pligah,».r 

Pisgah,N.C 

Pit.  Vebr.. 
Pitt.  Greg.. 


il,3Iir!h,... 


Pliu.iugmia,Uaa6 ai 


tHili,0 


I'la 

Plastec  Mound,  Kaua 

PUtean!B.Dak 

Plateau.  Tex  .: 

Flatoii,Uiaa 

Platte,  Kebr 

Platte  Mound,  Wla 

Platte  Peak,  Colo 

rbittsrtllB,  IVlB .-... 

Plaza  La  Nntrla.  N.  hf  ex. . 

PleaaantBay.Maaa 

Plaaaant  Comer.  N.  J 

int  Springa.  ^ia 

uitTille,ra 

amin.U.J 

H.Dak 

Plmn.N.]' 

Plumb,  Kana 

laland,  S.  Dak 


Ptymonth,  Haaa 

rmontb.N'.T 

Plymonlh.  TVia 

nth   light-b< 


Dint  Breeca.  La 

aiDtBreeae.Pa 


Point  Comfort,  Ark. . , 
PointComfort.N,J... 

PoinlCooh.Axk 

PoiutCoopee.  La 

Point  Cnive.l[Ma..^. 
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Ftointe  an  Sable,  Mich 109 

P<niite  anx  Barqae8,Mich . .  109 
PoiiLte    anx    Beca     Scies, 

Mich : 109 

Pointe  anx  Chdnes,  Mich . .  108 

Pointe  anx  Gres,  Mich 109 

Pointed  Hill.  Kans 124 

Pointe  Foyard,  Mich 108 

Pomte  Monill^e,  Mich 110 

Pointe  St.  Martin,  Mich ...  108 

Point  Gammon,  Mass 29 

Point  Judas,  Wis 114 

Point  Jndith,  R.I 34 

Point  Landing,  111 107 

Pomt  Lookout,  La 86 

Point  Patterson,  Mich 108 

Point  Pelee,  Ohio 102 

Point  Pisgah,  Ark 96 

Point  Pleasant,  La 86, 91 

Point  Pleasant,  W.Va 78 

Point  Shirley,  Mass 20 

Pojack,R.1 34 

Polk-a-moonshine,  N.  Y 45 

Pole,Conn 40 

Pole,La 91 

Pole  Creek  Mountain,  Colo .  135 

Polhemus,  N.  J 62 

Polk.Miss 81 

Pomham,R.1 34 

Pomona,  Cal 145 

Pompey  Hill.  N.  T 57 

Ponca,Nebr 122 

Pond,  Ark 96 

Pond,N.Y 50 

Pond  Point,  Conn 43 

PondRock,  Conn. 40 

Pond  Summit,  Nev 140 

Ponrie,Mo 117 

^ontiac,Mich 110 

^ond  Lilly   Paper  Mill, 

Conn 40 

^oolesviUe,  Mo 73 

^ooloHUl,  Mass 20 

^oorhoDse,  Conn 40 

^oorhonse,  R.  1 34 

^oore,N-.C 78 

Poplar,  La 91 

Poplar,  Mont 128 

-***plar  Grove  sugarhouse, 

la 91 

poplar  Hill,  Mass 23 

■Poplar  Bidge, N.J 62 

^orche,La 91 

^<>fcupine  Mountain,  Mich .  108 

^<>rcupineMountain,  Utah .  138 

^onage,Mo 117 

^<*nage,  Mont 130 

^ortage  River  light-house, 

Mich 108 

-^^^n  Anderson,  Miss 83 

•^Ort  Chester,  N.Y 59 

^«tt  Clinton,  Pa 68 

^l>rter,Mich 112 

^<>neT,Mont 130 

^«rt6r  Lftke,  Ark *...  97 


Page. 

Portersville,  Conn 36 

Port  Hudson,  La 91 

Portland,  Conn 40 

Portland  Head  light-house. 

Me 15 

Port  Manoir,  La 91 

Port  Norris,  N.J..... 66 

Port  Royal,  Va 75 

Portsmouth,  R.  1 34 

Portsmouth  Grove,  R.  I 34 

Portsmouth  Harbor,  N.  H . .  16 

Port  Tobacco,  Md 74 

Post,  Conn 40 

Post  Hill,  Conn 40 

Post  Oak,  Tex 93 

Post-office,  Ark 98 

Poston  Mount,  Nev 140 

Possum  Point,  La 86 

Pot,N.J : 66 

Potato,Cal 145 

Potato  Hill,  Vt 17 

Potearu,  Ark 98 

Potean.I.T 99 

Potrillo  Peak.  N.  Mex 137 

Pottaw otamie,  Kans 123 

Potter8,R.1 34 

Pottersville,  N.J 62 

Potts,Va 75 

Poughkeepsie,  N.  Y 59 

Poultney,Vt 17 

Poverty  Point,  Miss 84 

Powderhom,  Mass 23 

Powder  Mills,    machine 

shop,  N.  J 62 

Powder  Point,  Mass 20 

Powder  Wharf,  N.  J 66 

Powell.Ark 98 

Powcll.La 01 

Powell,  Mont 131 

Powell,  N.Y 52 

Powell,  house.  Miss 84 

Powell  Mount,  Colo ....... .  134 

Powell  Mountain,  W.  Va . . .  78 

Powers  Island,  111 107 

Powers  &  Melville,  elevator .  23 
Powkhungemock  church, 

Conn 36 

Powow,  Mass 20 

Prairie,  Ark 97 

Prairie,  2,  Tex 95 

Prattville  church,  Mick 111 

Prentice  Coal  Wharf,  Mass .  23 

Prentiss,  Miss 83 

Prescott,  Minn 116 

Presque  Isle    light-house. 

Pa 67 

Preston,  Conn 43 

Preston,Ky 101 

Preston,  N.Y 59 

Pretty  Prairie,  Kans 127 

Preuss  Mount,  Idaho 141 

Prewitt,Ark 97 

Price,  Tex 93 

Pricbard,  S.  Dak 121 

Prickly  Pear,  Mottt J3i 


Page. 

Pride  Point,  Miss 83 

Prince,R.1 34 

Princeton  College,  N.  J 62 

Princeton  Mount,  Colo ... .  134 

Princeton  Seminary,  N.  J . .  62 
Princeton     water     tower, 

N.  J 62 

Princetown,  N.Y 55 

Principle,  Md 73 

Prindle,  Conn 40 

Proctor,  La 91 

Profit  Island,  La 91 

Promised  Land.  Ill 107 

Promontory   Mountain, 

Utah 138 

Prospect,  Conn 40 

Prospect,  Mass 20,23 

Prospect,  N.  Y 46, 48, 58. 59 

Prospect  Chilm ark, Mass..  29 

Prospect  Hill,  Conn 43 

Prospect  Hill,  N.  H 16 

Prospect  Hill,  N.  Y 59 

Prospect  Hill,  K.  1 34 

Prospect  House,  Mass 29 

Prospect  Park,  Minn 116 

Providence,  Pa 67 

Providence,  R.  1 34 

Provincetown,  Mass 20 

Provo,  Utah 138 

Prudence,  R.  I 34 

Public,  N.J 64 

Pugh,  Iowa 116 

Pugh.  Miss 84 

PuUen,  La 87 

Pulpit  Rock,  N.  H 16 

Pulpit  Rock.  Pa 72 

Pumpkin  Hill,  N.  Y 50 

Purdy,N.  Y 59 

Purdy  ville,  Kans 127 

Purvis.Miss 84 

Pusel,  N.Y 50 

Pushmataha,  Miss 81 

Putnam ,  Mount,  Idaho 142 

Pye's  Wharf,  Md 74 

Pyramid,  N.  Mex 136 

Pyramid  Mountain,  Cal 143 

Pyramid  Point,  Mich 109 

Pyron,  Ark 96 

Quacatog,  Conn 36 

Quaker,  Conn 40 

Quaker,  Me 15 

Quaker,  R.I .' 34 

Quaker  church,  N.Y 50 

Quakertown,  N.  J 62 

Quality  Hill,  N.  Y 48 

Quannakissee,  Mich 109 

Quaquaming,  Mich 108 

Quarry,  Conn 40 

Quarry,  Iowa 116 

Quarry,  Kans 12C 

Quarry  Bluff,  Wis 114 

Quarter,  Mont 129 

Quarters,  Miss 83 

Quartz  Hill,  Conn 40 

Quartgite,  Wyo 133 
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Qnaw,  Ark OT 

(Jnlckuiid.Ky 101 

QnickHiud.  Haw 31 

Qui,;Kailvor,iaaliu 1« 

Qulncfj,  Maaa M.18 

Qnino;,!!! IM 

Qaincr,  Mich Ill 

Qultmaii,  Ulu ei,BS 

Quitman,  Tex M 

Quouc«l.onl.us,B-I " 

Qi.oiiB<.tt,3t.  I     M 

Babbit  Book,  Hlch 108 

Babbit  Ra«k.Coim <0 

BabuD,GB » 

Racooon,  Ky-- 101 

Knr.MurciFoinl,  La 91 

Bace.Ma« 20 

KaCB  Minnie,  N.  T S2 

Bace    Point   llght-hoiue, 

Masa 20 

E«oiiii>,WiB Ill 

KaflnBsque,"N  T S2 

K«ft,Arl[              M 

Bagged  Eock.Ta 78 

B«hway,N.J 03 

E»id,MMit 139 

Enilcnt  Bill,  Mbm 20 

BBilr(»d,Kan5  .- 123 

KaUroadfBrm.N.  Y 52 

Bailwar,N.Y 2S 

Buliiafurd  Isluud.Uau....  20 

BalaimHich lU 

Balelgb.La BO 

BalBtDU,  La 91 

BamTsUnd.CnDD 38,43 

Bamse;,Miiia 118 

Bainsay.N.J S9 

Bama  Huad.IC  Y a 

Eonob.N.Dak 119 

EoiMOoas.N.J 62 

Kand.KT        *5 

Baiidolpb,Kaa8 124 

Bmdolpli.Misg 83 

K»ndolpli,M.J 82 

Baoitnlph  sugBrtiouw^,  La..  91 

Biuilonl,lll         106 

Eapid.S.Dok.     121 

Bapidac  eixgiirhoD8e,La...  88 

BapIds,IU 105 

BapIdsiUont 129 

BariUnWwiknMillB.N.J.  62 

Bancal.S.  Y           IB 

Raspberry.  Ark      bC 

Katllo.MflBS 20 

Battles  11  a  ke,  Mo 18 

BsttteBDSke,  Tex B3 

EattlosnnkcVa 78 

Battiesuake  Hill,  X  Mei . .  138 

TUwe  MounUin,  Nov    ....  140 

lU«lin8l'eiik,Wjo 133 

RaKlinFiville,ra 72 

RaTmDDd.Cal Ui 

Bajraoud,  Kane .■■.—  126 


Page- 

BayiDT.Ark 9» 

Biiade.La 88 

Reading.  Uich Ill 

Reading  Center.  H.Y E7 

Beadlngten,  K.  J 02 

BeagBii.IU 106 

Reagan.  Tex H 

Euaman.i;  Y      » 

BBfeaB,  Mom       128 

Red  and  TVliite.  Conn 40 

BedBaIlkaaGBta(^,^'-J.--.  86 

BedBauka.WU 113 

BedBlDfr,Moat 131 

Red  Bog.  N.J 82 

Bed  Bnub,  Uaas 23 

Bed  Cloud  Peak.  Colo 136 

Redding,Conn 43 

Bedding  Rldge,Cunii 43 

Red  Hill,  Ark 96 

Redllooae.Mo 117 

RedPlatean.UUh 138 

EedEiver.La 91 

Red  BlTOr,  Wla 113 

BedHock,V8 77 

Red  Store,  La 91 

Bed  IFater,  Mont 128 

Red  Wing,  Minn 118 

Redwood  Peak,  Cal 144 

Reed,  Mont l^il 

Keedy  laUnd  ligbt-bouae,  ' 

y.3 08 

Bee*e,Kane 123 

BeeBa,Mo 117 

Beevee,  Ark 9 

Reeves,Mont 131 

Reevea,N.J 66 

Beform  School,  Md T4 

Refoge.Uiaa 83 

Beaooe,  La 91 

Beaetvation,  N.Dak 110 

RflaoiToir,  Maas 23 

Retreat  Hill,  if  J    04 

Rnvcnne  BDgnihouBe,  La. ..  01 

KeifordFlata,lI.T 52 

Beynand,  La 92 

Reynolds,  Aik 98 

Beynolda.  R-X....... -..,..  34 

Beilil,Ill 107 

Eino,Mont 131 

Beuabave,  Eane 124 

Eiob.  Ill 107 

Blch,VB 77 

Bkh.'W.Va 78 

Kichardsoo.MiSB 61,83,81 

Richfield,  Utah...- 130 

RioliilBld  Springs,  X.  T. . . .  55 

Riehford.N.  T 57 

Richland,  H,J 64 

BicbmoDd,  Eins 125 

Eiebmond,  Ey 101 

Riolimond,  N,  Y 56 

RiOhmoDd,  Pa 71 


1,  Va. H 

Richuiond  Bill.  Maaa » 

Kiclimondville,  H.Y » 

Bickard.K.S      » 

RickotU,  Pa «r 

KleaD.H.UBi IM 

BidenConjen,N.r » 

Ridge,  Mau 11 

Bldge,Mont IM 

BldgaOeld,  Conn 41 

Bldgefleld.  H.  T M 

BldgeiiUe,  K.  T 41 

EidlejCreck,  Pa.  -- Ji 

Eifle  Point,  la » 

BIgga,  Conn 4) 

BtCga.Md T4 

itiley.La BE 

Riley,  N.T 5) 

BUey.Tex K 

Riley  Uoontalu.  Tex « 

Rlugetlng.Ill 107 

KioGnndePynimld.  Colo.  1» 

Ripley.  N,T !T 

Ripabin.Va T7 

RioloyLimilldB,  N.J tt 

Klto  Alto  Peak,  Colo 114 

River.Uaaa 31 

EiTor,  N.J H 

River Ligbt,  La 88.91 

Riiotmoutli.  Ill 167 

BlverRoage.'hicb 119 

RiTOTB,  La n 

RiverBido,  Mias BS 

Biveraide.  N.Dak 110 

Blverslde  Praia,  Masa 33 

Riverton,  La 88 

Roacb,  Maaa 31 

Road,  Conn .'. It 

Road,N.J 81 

Raadmeetlnghoiue.  Coon..  H 

Bobb  Peak.  Cal 143 

Bobbin,  K.J It 

Rabbins  Reef  llgbt,  N.J..  (B 

Robert  Leo,  Tex 94 

RobiDBon,  Mo IIT 

RobinBon,  N.  J 64 

Bobinaon,  N.  Dak lU 

BobineoD  Hill,  Conn 4* 

BoMnsonrille,  Miaa H 

BobBOD,  Miaa U 

Racboreau,  Mteh It) 

Recbeater.N.T 41 

Rocbealer.Tt M 

Rock,  Coon 46^49 

Rock,WiB Ill 

Rock  Eborch,  III UM 

Rock  Chate,  Tenn 106 

Bock  Creek,  Sana m 

Bock  Creek,  Uiint lit 

BockCreek,  Wyo U> 

Rock  Enon,  V« 71 

Rocker  (Ajnonae,  Y» ^ 

Rock  Head.MIsa M 

Bockbeap.Hu* s 
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BockHiU,  Miss 85 

Rockhouse  Hill,  Conn 43 

Bock  Island,  111 104 

Bock  Island,  Mich 108 

Bock  Island  light-lioase,  N. 

T 45 

Bockland,  Mass 20 

Bock  Mound,  Kans 124, 125 

Bock  Mountain,  Cal 143 

Bock  Peak,  Mont 129 

Bock  Point,  Md 73 

Bock  Point,  Mass 20 

Bockport,!!! 106 

Bockport,  Mass 20 

Bockport,  Ohio 102 

Bock  Kimmon,  Mass 26 

Bock  Stream,  X.  T 57 

Bockton  church,  111 104 

Bockville.Md 73 

Bockway,  Conn 36 

Bockwell  House,  Pa 68 

Bocky,  Mont 130 

Bocky  Face,  Ga 76 

Bocky  Islaod,  Cal 144 

Bocky  Ledge,  Conn 40 

Bocky  Mountain,  Va 77 

Bocky  Point,  Mont 129 

Bocky  Point,  Nev 140 

Bocky  Point,  B.  I 34 

Bodadero  Peak,  K.  kex 137 

Boderick,  Cal 145 

Bodney,  Miss 85 

Sogers,  Ark 96,97 

Boger8,Va 77 

Sogers,  Smith  &  Co.,  Conn.  48 

KohaHook,  N.T 52 

Eoky.Kans 125 

Boman  Catholic  Seminary, 

X.J : 66 

Boine,La 92 

Boine,N.T 48 

Il«neyn.N.T 55 

Bondean,Mont 129 

Koof  Butte,  Ariz 137 

Itoper  Hill,  Tex 95 

Bo8aime,Md 73 

Boseoe  church,  HI 104 

Bo8e,Ky 101 

Itoeebnd,  Mont 131 

Sosebad,  S.Dak 121 

Hose  Island,  B.  1 34 

BMelaiid,La 87 

Bo8ene,l!r.J 62 

Bosemont,  N.  J 62 

Bote  Mountain,  Nev 140 

BosenthsLLa "...  87 

BoeierBluff,  Md 74 

B«lyn,Va ^ 76 

Bo88,N.Y 50 

Bot8,Tex 93 

BossHill,  N.T 57 

fiois  Mountain,  Cal 144 

Botb,&Dak 120 

fiottea  Grass,  Mont 131 

SotlmdaiD,  N*Y«««»».»*»*.  52 


Page. 

Bongh,Tex 94 

Bonnd,Ark 96,98 

Eound,N.J 66 

Bound,  Tex 95 

Bound  Cap,  Nehr 122 

Bound  Hill,  Conn 43 

Bound  Hill,  Mass 29 

Bound  Hill  House,  Conn ...  40 

Bound  Island,  Mich 108 

Bound  Island,  N.J 66 

Bound  MouutaiD,  N.  Y 59 

Bound  Peak,  N.  Mex 137 

BoundTop.Cal 143 

Bound  Top,  N.T 53 

BoundTop.Pa 69 

BoundTop,  Va 77 

Bousseau,  S.  Bak 121 

Bouzan  sugarhoase,  La 92 

Bowan,  N.  J .-...  62 

Bowdy  Bend,  Ark 99 

Bowc,  La 92 

Bo  we  Mountain,  Ala 80 

Bowley,Mass 20 

Bowse,Mo 118 

Boxbury,  Mass 23 

Boy,  Tenn 100 

Boyal  Hill,  N.  T 47 

Boyalton,  Ohio 102 

Boyer,  Eans 125 

Bozier,Md 74 

Bozier,  Mo 118 

Bozzell,  Miss 82 

Bumstick,  B.I 34 

Bundell,N.Y 65 

Bunge,  Tex 95 

Bupert,Vt 17 

Bural  Cemetery,  N.Y 53 

Bush,W.Va 78 

Bnssell,Ill 107 

Bussell,  Miss 81 

Bnssell,  Fort  D.  A .,  Wyo . .  133 

Bu88ett,Ark 99 

Bus8ia,N.J 64 

Bussia,N.T 48 

Bu8tious,Tex 94 

Buth,  Kans 125 

Byan.Mont 129,  lUl 

Byan,  Nebr 122 

Byan.N.Y 50 

Byan  Island,  Mont 129 

Byant  Bush,  Mass 27 

Byon,N.J 64 

Bysedorpb,  N.  Y 53 

Sabattus,  Me 15 

Sabeuden,  Ark 90 

Sachem  Head,  Conn 40 

Sacketts  Harbor,  N.  Y 49 

Saco,Me 16 

Saddle  Galena,  Kev 141 

Saddle  Mountain,  Cal 145 

Saddle  Mountain,  N.  Dak . .  110 

Saddle  Mountain,  Ya 76 

Sagamore  Head,  Mass 20 

Sage,Mont 129 

Sage,Nev 140 


Page. 

Sage,N.Y » 

Saginaw.Mich 108,109 

Saginaw  Biver  light-house, 

Mich 109 

Sailors'  Home,  Mass 24 

St.  Ange,  Mont 128 

Sable  Point,  B.  1 34 

St.  Anne,  111 104 

St.  Ann's  chapel,  La 88 

St.  Benedict,  S.  Dak 120 

St.Bemard,  La 92 

St  Catharine,  Miss 85 

St.  Clair,  Mont 130 

StDeroin,  Nebr 12S 

St.  Francis,  Ark 98 

St  Francis  church,  La 92 

St  Francis  Orphan  Asylum, 

Conn 40 

St.  Francisville,  La 92 

St  Gabriel  church.  La 92 

St  Genevieve,  Mo 118 

St  George,  Utah 139 

St.  Ignace,  Mich 108 

StJoe,Kans 123 

StJoe,Mo 117 

St.  John,  Conn 44 

St  Johns,  Kans 125 

St  Johns,  Mich 109 

St.  Johns,  Miss 82 

St  Johnsville,  N.  Y 47, 55 

StJoseph,La 87 

St  Joseph,  Mich -. . . .  Ill 

St  Louis,  Mich 109 

St  Louis,  Mo 117 

St.  Louis  Landing,  Ark. ...  98 
St.  Marie  Catholic  church, 

111 106 

StMartin,  La 92 

St.  Marys,  Kans 124 

St  Mary's  church,  La 88 

St.  Maurice,  La 92 

StPaul,Minn 116 

St.  Peter's  and  St.  Paul's 

church,  La 92 

St  Stephen,  S.  Dak 120 

St  Victoria,  La 88 

Sakonnet  Point,  B.I 34 

Salem,Ark 96 

Salem,  Mass 20 

Salem,  N.J 66 

Saleni,Pa 67 

Salinas  Peak,  N.  Mex 136 

Salisbury,  Mass 20 

Salisbury  Beach ,  Mass 20 

Salisbury  Marsh,  Mass 20 

Sailers  Point,  Md 73 

Sailers  Shore,  Md 78 

Salmon,  Conn 40 

bulsbury  sugarhouse,  La . . .  88 

Salt.Tex 94 

Salt  Bluff,  111 107 

Salter  Island,  N.H 16 

Salt  Island,  Mass 20 

Salt  Lake  City,  Utah 138 

Saltman,N.Y 65 
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SlUtpeter.Mo IIT 

S»ltPond,Tfl 77 

SiltBlver.Mo 117 

Salvage.  Uoas 20 

Sutmfi,  S.Dak 121 

Samps™.  Uas8 27,29 

Saa  Angela,  Tex M 

Sra  Antonio  Peak.  Cal 146 

Sand.  Ky 101 

SBnd,Tmi 93 

Sand  Bat,  Mi«« 84 

San<l  Coulee.  Mont 130 

Sanders's  (E.)  house,  S.  I. .  34 

Sanderaon,  Vu, 71 

Sandfiml.N.T 5» 

SandHlU,  Kan» 12a 

SandHm,Md 73 

SiindHill,E.1 34 

SandHUla.N.J 82 

Sandla,  N.  Men 138 

S»n  Diego,  Cal 145 

Sandig,  Nebr 122 

SnndlslauJ,  Mi8B H 

Sand  Point,  Mils   S3,Bi 

Sand  Hidge.  N.J 82 

Swiduskj,  Ohio 102 

Saodwlcb,  Mass 29 

Sandy  Creek,  K.T 4B 

Sandy  Hook,  M,  J 82 

Saodymush,  N.C 79 

Sandy  Foiot,  Conn 40 

SandyFotnl.IjI-.- 92 

Sand  J  Point,  B.  1 34 

Sanel.Cal 144 

San  Fernanda  Peak,  Cal...  14!> 

S»Dford,Conn 36,40 

SanfordMiil,  It.I 34 

San  Jrancisco,  Alls m 

SanJaeinto,  Tex       96 

San  JaclnloMouutain,  Cat.  145 

SanJoaquto,  Cal 145 

SanJose,Cal , ,  144.145 

SanJnan,Cal 145 

San  Juan  Needle.  N.  Mei . .  I3« 

Sankaty  Head,  Mass 27 

San  Luia  base,  Colo 134 

San  Luis  Feak.  Cola. 135 

San  Mateo  Monntoln,   S. 

Mei 137 

San  Miguel,  Cal 145 

San  Pedro  Hiil,  Cal 145 

Santa  Clara,  Cal 144 

Santa  Clsra  Mountain,  N. 

Mex 135 

SantaFe,  III 107 

SantaFe,  N.Mei 13« 

Santae,  Mont 128 

Santee,  Nebc 122 

Santiago,  Cal 145 

Santiago,  Tox 96 

Sarah  Island,  Miss S* 

Saratoga,  N.T 48 

earatogaSpring^H.;.'-  M 


NebT IW 

Sargent's  Ob  Borvatory. 

Mass U 

Sartorla,  Ulsa 8* 

Sasaaeoa,  Mass 31 

Saagatnck,  Conn 43 

Sanndera,  Miss 85 

Sawmill,  m 107 

S»wneo,Ga 79 

Savtelle,  Mont 132 

Sawyer.Ms IS 

Sawyer.Mont 131 

Sawyer,  N.J «2 

Sawyer  lBUnd,Vt 17 

SailonPoiut,Vt 17 

Saybrook,  Conn 40 

Saybrook,  Ohio 102 

Sayre,K.J 02 

Scanlan.Ark OS 

Scart'o,Maas          29 

SchafTer  Mount,  Cal 148 

Scbauni.Maa8 29 

SolienMtady.N.T 53 

SL^hormorboru  Island,  N.  Y .  63 

SchmlilLKubr            122 

SchnAckonbnrg.  Mo 118 

Scbodaok    ctiannel     llght- 

baQ8e,N.Y 53 

Schodaok  Island,  N.  Y 63 

Schodack  Landing,  H.  Y . . .  53 

SoTioLftrie,>--sr 66 

S.ibollHill,iId 73 

Sohool,Kans 124 

Sehool.La 92 

Schooley  Mountain,  N.  J . . .  82 

Soboolhouae,  Conn 40 

SchoolhouBe,R.I 84 

Schooltiouse  cupula,  N.  Y  . .  63 

Schoolhouse  Hill,  Conn....  40 

Schoolhouse  Hill,  Mass ....  31 

Scbraalenbure,N.J 80 

Schulti,La 92 

Schulti  Mount,  Cal 144' 

SchnylkiU.Pa 71 

SohuylBr,N.J 82 

Schoyler.K.Y *8, 53, 56,50 

Sclpla,KBiis 125 

Scituate.  UasB 20 

Soofleld.Conn 43 

Scoli8,N.Y 63 

Sconticut  Keck,  Mass 29 

Scotch  Union.  N.T 65 

Scott,  Ark 90 

Scott,  ba 88 

Scott.N.Dak 119 

Scott.  Oreg 142 

Scott.Fa 71 

,'5cotC  Point,  Mioh 108 

Scottar  ills,  Kane 124 

Scotlsville,  N,  Y 68 

Scorlon  Hill,  Mass 29 

Sccrton  Neck,  Mass 29 

goraggy  Keofc,  Mm* 29 


Boranlon.FB (F 

Senmton,  &.  Bak IN 

SorabOrast,  Ark M 

Soaadn,IIl UT 

Seall,N,J m 

Sea,H>J « 

Sea  BneM,  IT.  J M 

Seabrook,  IT.  H U 

Sea  Girl,  V.  J « 

Sears,  y  T  « 

SeasldePnrk.  Oonn M 

S^aldePark,  N  J     U 

Si-atlle,  Wast  lU 

SoBvlew  HouBO,  ilaea » 

Sebaea,Ue U 

Sebo,Kans US 

KeljDuin,  Mich. MS 

Seoond  Bldge,  N.  Dak Ill 

Sedallaapin,  Mo UB 

Sadge.Mlu 0 

Sedgwick  Feak,  Idaho Ul 

SeebBr.H.T 41 

Seeley,  N.  Y ff 

Belden,  Conn » 

8elden,S.Y II 

Selden  :ie<ik.  Coon « 

Selden  Narth,  Conn • 

Stminulerc«L,Wyo U) 

SerriUPB n 

Separation  Peak,  WjD Ul 

Scurvies,  Ml?a K 

Selauket,  Conn 41 

SeulChoii,  Mich W 

.Si-venJ)lackTeet,Mont....   W 
Beventh-Ufly  meetlnghonso. 

B.I M      ! 

Sewatd,  Ua, K 

Seward,N.J « 

86watd,N.T M 

Sewaren,  V.J^ « 

S«iton,lll W 

Shad  Island,  IT.  T » 

Shady  Side,  MlM « 

Sliafer,  Idaho 141 

Shaffoid,  N.  Y B 

Shallerrllle,  Conn 1° 

Shl.lEr,Conn • 

Shamrock,  La W 

Shamrock,  R.I •• 

SbunB,Mout in 

Shanks,  Mont-  US,.!* 

S  baron  Springs  Hotel,  N.T.  ** 

Sharp,  N.Y 41 

Sharp  Peak,  W.  Va- " 

Sharp  Top  UDnntaln,aa..    T> 

Shart,N.Y » 

Sha»ta,Cal 10 

Shaw,  La ■ 

Sbaw,Mont » 

Shaw's {Fetar)  bam, B. I..  U 

SheelB,Maa« V 

Sheep  Creak,  Mont IM 

Sheep  BUI,  N.  J H 
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kch,  Kans 126 

,R.1 34 

Bland,  Conn 44 

^est.  Conn 44 

'.Y 58 

ass 88 

le,Ky 101 

p,  Conn 40 

ay,  Mich 108 

iland,  N.  T 58 

La 92 

tth,  Va 78 

Mont 130 

,N.J 66 

Kans 123 

TVyo 132 

Mich U2 

R.I 34 

TVyo 133 

house,  B.  1 34 

8(J.P.)hoii8e,B.I.  34 

lonnd,  Iowa 116 

I,  Conn .  44 

l,N.Y 48 

my,Pa 67 

lias 85 

ias 84 

jrk 08 

ip,Ariz 137 

Cex 95 

8 82 

I  light-honse,  N.  J .  66 

MiBS 84 

Conn 40 

Conn 44 

Point,Conn 44 

Point,  Va 75 

lo 117 

Va 75 

Br,N.T 55 

Mont 130 

,Mis8 82 

iSB 84 

l8land,X.J 62 

Dg,Ma88 29 

Wis 115 

ias 84 

nn 100 

iPeak,Nev 140 

N.J 62 

ex 95 

iry,N.J 62 

pg,Wis 115 

irg,  Mass 26 

sWharfjMd 73 

rk 99 

r.Y 53 

lont 130 

anca,Tex 94 

ig,B.1 34 

} 118 

eekiN.T 58 

ke  Mountain,  Nev .  141 

yimtain,  Cal 148 

ir,3ir.Y.... 49 

BuU,  123 12 


Page. 

Simmons,  Md 74 

Simmons,  R.  1 34 

Simpson,  Conn 40 

Simpson,  Tex 94 

Simpson  Monnt,  Colo 135 

Simrall,  Miss 83 

Singer,  Miss ; 83 

Single  Hill,  Mass 26 

Sinickson,  Pa 71 

Sinking  Creek,  W.  Va 77 

Sinsinawa  Monnd,  Wis 115 

Sippiean  church,  Mass 29 

Sippican  Keck,  Mass 29 

Sipson  Island,  Mass 27 

SissonHill,Vt.. 17 

Sister  Else,  Cal 145 

Sister  Island  light-house, 

N.T 45 

Little  Hill,  N.T 55 

Skagerat,  Copn 44 

Skeenes,  N.Y 46 

Skitt,Ga 79 

Skimmerhom,  Eans 123 

Skylight,  Ark 97 

Sky  Top  Tower,  N.  Y 59 

Slade,  Mass 31 

Slate,R.1 84 

Slate  Hill,  Conn 40 

Slate  Hill,  R.  I 34 

Slaughter,  La 92 

Slaughterhouse,  Conn 40 

Sleeping  Bear,  Mich 109 

Sleepy    Creek    Mountain, 

Md 73 

Sleepy    Creek    Mountain, 

W.Va 77 

Slide,  Mont 129 

Slide,N.  Y 59 

Slide,  N.  Dak 119 

Slingerland,  N.Y 53 

Slipdown,  Tex 93 

Sloane,  Ark 97 

Sloansville,  N.  Y 55 

Smith,  Ark 98 

Smith,  Conn 40 

Smith,  Va 77 

Smith,Vt 17 

Smithbam,  R.  1 34 

Smith  chimney.  La 92 

Smither,  Ala 80 

Smith  Gap,  Pa 68 

Smith  Hill,  N.J 59 

Smith  Island,  Pa 71 

Smithland  gin.  La 92 

Smith  Landing,  Conn 40 

Smith  Point,  Miss 82 

Smithville,  N.  J 64 

"Smoky  Dome,  Idaho 14 1 

Snake,N.C 78 

Snake  Butte,  S.  Dak 121 

Snake  Mountain,  Vt 17 

Snake  Point,  Mont 129 

Sneed,  K.  J 66 

Sneffels  Mount,  Colo 135 

Snody,  K.  Y..,,,. .,,...,..  46 


Page. 

SnowMass.Colo 134 

Snowy  Mountain,  N.  Y . . . .  47 

Snowy  Side,  Idaho 141 

Snyder,  Kans 123 

Snyder,  Md 74 

Soapstone,  Conn 40 

Soda,Wyo.- 133 

Soda  Peak,  Idaho 141 

Sodus,N.Y 49 

Soochtig,  111 107 

Soldier,Kans 123 

Soldiers'  Home,  D.  C 74 

Solitude,  La 92 

Soloni  N.  7 56 

Sblona,Mis8 83 

Somer,  Wis 114 

Somers,  K.J 64 

Somerset,  Mass 31 

Somers  Point,  K.  J 64 

Somerville,  Mass 24 

Somerville,N.J 62 

SoDora,  Cal 143 

Sonsala,  Ariz 137 

Soper,Md 73 

Sopris  Peak,  Colo 134 

Sorrel  Hill,  N.  Y 49 

Sounding  Knob,  Va 76 

Sourland,  N.  J 62 

South,  95,  Miss 84 

South,Pa 60 

South  Abington ,  Mass 20 

South  Alabama,  N.  Y 50 

South  Amboy,  K.J 62 

South  Amherst,  Mass 2fi 

South  Baldface,  K.  H 16 

South  base,  HI 107 

South  base,  Ind.  T 99 

South  base,  Mass 31 

South  base,  Mich 108 

South  base.  Miss 82, 83 

Southbase,Mo 118 

South  base,  Mont 132 

South  base,  Kebr 122 

South  base,  K.Y 49 

South  base,  K.  Dak 120 

Southbase,Pa 69 

South  base,  Wis 112 

South  Bay,  Mass 24 

South  Bedford,  La 86 

South  Bend,  Ind 103 

South  Boston,  Mass 24 

South  Boulder  Peak,  Colo . .  134 

South  Chester,  Pa 71 

South  Choctaw,  Ark 99 

South  Danvers,  Mass 20 

South  Deerfield,  Mass 26 

South  Dennis,  Mass 29 

South  Egg,  Wis 113 

South  Fork  Mountain,  Cal . .  143 

South  Fox,  Mich 108 

South  Franklin,  Tex 95 

South  Hadley.Mass 26 

South  Hadley  Falls,  Mass . .  26 

South  Hill,  Idaho 141 

SouthHm,K.  Y., 57 
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aonthlBUud.Mlu BS 

5onUiL(»gaeIiiland,Pa...  TI 

Soath  Uuiltou.  Mich 108 

HontbPetUcklgUnd.Uau.  20 

South  PacuHkUme it 

Sonth  Point,  Ohio 103 

South  FoDd  Hook.  Codd...  W 

SanUiFortainoatb,R.T....  3S 
Soulh Promontor;  Moun- 
tain, Utah 138 

Booth  Pueblo,  Colo IM 

SonlhPutnainroak,lW.o-  M2 

BoathRldfte,  Idaho 141 

Booth  Elver,  Colo 135 

BoothRock,  RI 3G 

floulh  Tent,  Utah 139 

Sonth  Wsllfleet,  Ham 27 

Soathweat  base,  Ga SO 

Southwest  Ledge,  Conn 40 


Bouthwi 


r  sugar, 


Bpaulsh  Pork,  Utah IM 

SpnrlsUnJ,  H.  r 35 

Sp»rra»-liawk,NT « 

Spam.iv  PoiDtpUd 73 

Sparta.  S.J 50 

Spearville,  Kans 137 

Spectacle  lahind,  Mom....  20 

Spectacle  Beef,  Mich log 

Spocolator,  N.  Y 17 

8pencer,K.1 3S 

Kpciitem  Qiruer.K.T 5» 

Sperry,  Cuun 40 

Spoixj-.NJlak 120 

Spieea  Mill,  m 101 

Splndlo,Ooim *4 

Spink  Hill,  Coun 40 

Spiatilound,  Ncbr 123 

8pitlie«d,iliaa 81 

Split  Hock.  Ulon 113 

Split  Bock  roEnt,  H.  T. . . .  45 

SpoSoid,  Tex W 

^dkaae  Fall),  Waah 142 

Sptagoa,  Mou 20 

Bpragne,  Me IS 

Spread  Eagle,  Mont liS 

Spring,  Aik 97 

Spring,  Mont 132 

Spring  Crort,  ill IDS 

8pringfleld,La 02 

Spiingfleld,  Maae 26 

Springfield,  Kebr 123 

Springfield,  N.J 63 

Springfield,  Wis lU 

SprinBGardBnii.M<i- 73 

Spring  Green,  ■Wia IH 

Spring  Hill  Academy  ,Ma»a.  21) 

Sprlngside,  Eana 121 

Bpringvale,  Wia Ill 

BpringTllln,  Ind 103 

Sproul,  N.Y S8 

Spruce,  Mont 129 


P»g««. 

Spruce,  W.Va 7g 

Sqnam  Head,  Maaa-....-'>  21 

Bquantuin,  Mua 11 

Square  Bluib,  Cola 131 

Sqsare  Bntte,  K.  Dak U> 

SqiureMeea,  N.Mei Ua 

Squnwbellj.  Maaa 31 

Squires,  iluut       131 

Stablei.Md 73 

StacUioiue,  Pa 98 

Stagn  natbor.ilaaa 37 

Stahl,EanB 131 

Stambonl,  La W 

Stamford,  Coon U 

Stajnp,  Ulaa 36 

Standard   Sugar  Kefineiy, 

Maw 2* 

StsBdiah,  Maai 20 

Stiimlpipe,  Mo U7 

St^umuRl  Hock,  Mich lOT 

Stantou.Mlch IM 

Stanton,  N.  Dak 110 

StnnwickCuDU M 

Star,  Conn U 

Star,ldaho HI 

Star.Toi K 

Stargut  Island,  S.  1 35 

Star  Landing.  Ulas 82 

Starling,  Ark K 

Star  Peak,  Nov 110 

StaiT,Ill 107 

Storr.K.T 18 

Starr  King,  N.  H 10 

Slate  Land.  Mias 82 

State  LeTee,MlaB 82 

State  Line,  MisB 82 

SUleLlnc,  S.  Dab IZl 

State  Xino  Peak,  Xev HO 

State  Sefona  ScliDal,  N.3..  <2 

State  Springs, W.Va 78 

Statosvillfl.N.C  79 

Station  23,  Colo IM 

Station  21,Coto 135 

Station  28,  Colo 18S 

Staliou  33,Colo 135 

Slaldou  81,  Colo 139 

Station  B,Tex 06 

Station  D,  lei U 

SUtionE.Tei K 

Staanltin,Va 78 

Stearer,  Md 71 

Steena,Conn 40 

Sleep  Brouk,  Mbbb 31 

Sti'ilacDDio,  WmIi 112 

Swllfl,  Miaa           33 

Slslla  BugorhnuBB,  La 88- 

SlBiton,  H  J      83 

Sl«phenB,  N.J <3 

Stephana,  N.Y S3 

.Sli^pkeiiaon.  Md 74 

Sterling.  Ark 08,09 
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dich 112 

iit,X.Y 63 

t... 17 

8et,Ma88 29 

cordage     factory, 

24 

rk 96 

ill,K.T 57 

land,Mich 110 

>af,Cal 143 

f.Conn 41 

f,IU 107 

f,Iiid.T 99 

f,Md 73 

f.Mont 130 

f.Va 76 

»af,W.Va 77 

fHill,B.1 35 

f  Hotel,  Mass 26 

f       Mountain, 

142 

Dak 121 

Peak,Cal 144 

Springs,  Kans 124 

Springs,  Mo 117 

[onnt,Colo 135 

ex 95 

Md 74 

Mass 24 

lonse,  Mass 21 

ille,Conn 44 

ivine,'W.Va, 78 

Fla 80 

N.T 55 

Sill,Pa 69 

Peak,Cal 143 

Peak,  Colo 135 

)one,N.Mex 137 

?eak,Cal 144 

nd,Mass 26 

r  Landing,  Miss . .  82 

lock,lf.Y 45 

le,Ark 99 

rie,Wis 114 

ir.Mont 130 

Lria 138 

Miss 85 

Ilreek,Mass 29 

jrk 96 

.Y 58 

Rock,IlI 107 

La 92 

Miss 84 

ott.  Mass 21 

ll,Conn 41 

,  Mass 31 

Gkip.Pa 69 

ft 79 

nro,  K.J 66 

a8s,Mont 128 

Il,Conn 41 

ater,Cal 143 

ter,Tex 94 

rm,  KtDak 119 

L1,Mm8 29 


Page. 

Swinson,  Tex 93 

Switchback,  Pa 69 

Sycamore,  Mass 31 

Sycamore,  Miss 84 

Sydney,  tall  chimney,  111..  105 

Sykes,Tex 94 

Syracase,N.Y 40 

Table  Cliff,  Utah 139 

Table  Gap,  Tex 93 

Table  Mound,  Kans 124 

Table  Rock,  Idaho 141 

TableKock,N.C 79 

Table  Rock,  W.  Va 78 

Taoony,  Pa 69 

Taff,  Tex 94 

Taggart,Del 72 

TaU,  Mont 129 

Talcott,Conn 41 

TaU  Pine,  Miss 85 

Tall  Tree,  N.Y 50 

Tangent  Peak,  Utah 138 

Tanner,  N.Y 49 

Taos  Peak,  K.Mex 135 

Tape,La 92 

Tappahannock,  Ya 76 

Tarantula,  Tex 93 

Tarbert.Miss 85 

TareShirt,Me 16 

Tarogua  Peak,  Nev 140 

Tarpaulin  Cove,  Mass 30 

Ta8hua,Conn 44 

Tassel,N.Y 56 

Tatham,N.J 64 

Taunton,  Mass 31 

Taunton,  K.J 64 

Tavern  Island,  Conn 44 

Tawas  light-house,  Mich ...  109 

Tawas  Point,  Mich 109 

Taycheedah,  Wis 114 

Taylor,Conn 41 

Taylor,  Iowa 116 

Taylor,  La 92 

Taylor.Md 73 

Taylor,Mo 118 

Taylor,Kebr 122 

Taylor,K.Mex 136 

Taylor,K.Y 45 

Taylor  Mount,  N.  J 63 

Tecolote  Peak,  K.  Mex 136 

Tecnmseh    Presbyterian 

church,  Mich 110 

Tedro,E:ans 125 

Tefffc,R.1 35 

Tehachapai,  Cal 144 

Tekamah,Kebr 122 

Tele,Mont 130 

Telegraph,  Conn 41 

Telegraph,  Mass 31 

Telegraph,  Miss 83 

Telegraph,  R.  I 35 

Telegraph  Hill,  Me 15 

Telegraph  pole,  Va 75 

Telescope  Mountain,  Cal . . .  144 

Teller,N.Y '...  53 

Temescal  Mountain ,  Cal ...  1 45 


Page. 

Tempos  Knoo,  Mass 30 

TenEyck,N.  Y 53 

Ten  Hill  farm.  Mass 24 

Ten  Mile  Point,  Pa 69 

Tennessee,  Miss 84 

Ten  Pound   Island   light- 
house, Mass 21 

Terhune,  N.J 63 

Terrapin,  La 87 

Terrapin,  Mo 117 

Terrebonne,  La 92 

Terrene,  Miss 83 

Terry,  Mass 31 

Terry.Mont 130 

Terry.N.  Y 53-50 

Tetilla  Peak,  N.  Mex 136 

Teton,  Mont 130 

Texas,  La 88 

Texas,Tenn 100 

Texas  Hill,  Tex 95 

Thatcher  Island,  Mass 21 

Thayer,  Conn 41 

Thayer  Hill,  Mass 21 

Thebes.Ill 107 

Thicketty,  N.  C 79 

Thirty   Mile  Point    light, 

N.Y 50 

Thistle,K.Y 53 

Thomas,  La 92 

Thomas.N.  Y 48 

Thomas,  Pa 68 

Thomas  Bald.  N.  C 79 

Thomas  Peak.  Ariz 138 

Thompson,  Cal 143 

Thompson,  Conn 41 

Thompson.Ill 107 

Thompson,  Kans 124 

Thompson, La 92 

Thompson,  Mass 21 

Thompson,  N.  Mex 136 

Thompson.N.Y 55 

Thompson,  Ohio 102 

Thompson,  Tex 94 

Thompson  Butte,  S.  Dak ...  121 

Thompson  Island,  Mass  ...  24 

Thompson  Peak,  Cal 143 

Thompson  Point,  N.  J 67 

Thorn  Point,  Ark 99 

Thomton,Mo 118 

Thoroughfare    Mountains, 

Ya 76 

Thorp,  Conn 44 

Thousand  Lake,  Utah 139 

Thrasher,  Mass 31 

Thrasher,  Miss 84 

Three.Pa 72 

Three  Bridges,  N.  J 63 

Three  Canyon,  Mont 129 

Three  Islands,  Mont 130 

Three  Point,  Idaho 1 41 

Three  Ridge,  Ya 76 

Three  Rivers,  Mass 26 

Three  Rivers,  Mich 112 

Three  Trees,  Ariz 137 

Throckmorton,  N.  J 63 


180 


INDEX   TO   NAMES   OF   STATIONS. 


Page. 

Thnnderhead,  K.  C 79 

Thunder  Mountain ,  Cal 144 

Tharlow,  Pa 72 

Tharman.Iowa 116 

Thurman,  Tex 93 

Tibbett  Point  light-houso, 

N.  Y 45 

Tibbie.Kev 140 

Tiff,R.1 35 

Tilpaagh,  N.T 66 

Timballier  Ught-hoa8e,La. .  92 

Tinker  Island,  Mass 21 

Tinnicum,  Pa 72 

Tioga,  N.J 67 

Tioga,Pa 72 

Tipton,  Ariz 138 

Tipton,Kans 124 

TipTop,Mont 129 

Tithing  Yard,  Utah 139 

Tiverton,R.1 35 

Tobacco,  N.Dak 119 

Tobacco  Row,  Va 87 

Tohakum  Peak,  Nev 140 

Toledo,  Ohio 102 

Tomlin,  N.J 67 

Tomlin  Island,  N.  J 67 

Tonawanda,  N.Y 50 

Tonkins  Island,  Pa 72 

Tonliet  Bugarhonse,  La. . . .  92 

Topton,Pd 69 

Toquerville,  Utah 139 

Torpley,Mi8S 83 

TorreyPeak,  Colo 134 

Tory,Conn 41 

To8ton,Mont 131 

TottenviUe.N.J 63 

Tourtellot,  R.  I 35 

Tower.La 88 

Tower,N.H 16 

Tower  Hill,R.I 35 

Toweset,R.1 35 

Toweset  Neck,  R.  I 35 

Tow  Head,  Ark 98 

TownBank,N.J 64 

Town  Hill,  Mass 24 

Town  Post,  Conn 41 

Townsend,  N.  J 65 

Townsend,  Ohio 102 

Townsend    Mountain,    W. 

Va 78 

Toyabe  Dome,  Nev 140 

Track,  Mont 129 

Tracy,  N.Y 63 

Trainer's  mill,  Pa 72 

Tranquility,  N.  J 63 

Transfer,  Mont 130 

Traver,  N.  Y 53,59 

Traverse  Point,  Mich 1 07 

Travessy,  S.  Dak 121 

Treasury,  Colo 134 

Tregar,La 88 

Tregars,  La 92 

Trembleau  Point,  N.  Y . . . .  45 

Trenton,N.J 63 

Trenton,  N.  Dak 119 


Page. 

Tribes  Hill,  N.  Y 55 

Triloba,  Mich 108 

Triloba,  Nebr 122 

Trinidad,  Colo 136 

Tripod,N.J 67 

Trist,La 88 

Trout,  Mo 119 

Troy.N.Y 63 

Trumanaburg,  N.  Y 67 

Trumbull,  Conn 44 

Truro,  Mass 30 

Tryon,  Conn 41 

Tuckahoe,  N.  J 65 

Tuckanuck,  Mass 80 

Tnckertown,  N.  J 65 

Tudor  cupola,  Mass 24 

Tuft  College,  Mass 24 

Tuft  Hill,  Mass 26 

Tuleroso,  N.  Mex 137 

Tulip  tree,  Conn 41 

Tunica  Island,  La 92 

Tunica  Landin«(,  La 92 

Tunis,  Mont 130 

Tureaud,  La 88 

Turk,N.  Y 66 

Turkey,Ky 101 

Turkey,  Tex 96 

Turkey,  Va 77 

Turkey  Hill,  Mass 21,24 

Turkey  Hill,  Pa 68 

Turkey  Point,  N.  J 67 

Turk  HiU,  N.Y 49 

Turks  Mountain,  Va 76 

Turner.Ark 99 

Turner,  Miss 82 

Turner,  N.Y 57 

Turner,  Tex 93 

Tusquittah,  N.  C 79 

Tuxis  Island,  Conn 41 

Tweedy,  Mont 132 

Twin,Ark 96 

Twin,  N.Y 47 

Twin  Hollow,  Mo 117 

Twin  Mound,  Kans 124 

Twin  Peak,  Cal 143 

Twins,N.Mex 136 

Twin  Sisters,  Tex 95 

Two,  Kans 126 

Two-Mile  Beach,  N.  J 67 

Twopenny  Loaf,  Mass '21 

Twotips  Mount,  Nev 140 

TwoTroe,  Mass 26 

Two  Tree  Island,  Conn 41 

Tyler,  N.Y 48 

Tyrecana,  Va 77 

Tyson,Md 73 

Ude,  Miss 82 

Ulm,Mont 130 

Uncas  Hill,  Conn 41 

Uncasville,  Conn 41 

Uncle  Joe,  Mo 118 

Uncompahgre  Peak,  Colo..  135 

Underbill,  N.  Y 59 

Union,  Wis 115 

Union  Chapel,  Mass 80 


Page. 

Union  Point,  La 88 

Union  Bngarhonse,  La '   88 

Unlonville,  N.  Y 68 

United  States  bonded  ware- 
house, Md 73 

University,  N.  Y 57 

University,  Wyo 18S 

University  of  Virginia,  Va.     78 

Unkonoonuc,  N.  H 17 

Upper  base,  Iowa 118 

Upperbaae,Mo llf 

Upper  Harbor,  Mass 21 

Upper  Pole  HiU,  Conn 41 

Upper  Red  Hook,  N.Y S8 

Up-ri  vOTdovecot,  La 88 

Upton  Hill,  Va 75 

Urbana,N.Y 68 

UtePeak.CoIo IIS 

Utica,N.Y 18 

Utaayantho,  N.  Y 88 

Utz,La 87 

Vaco,Cal 144 

Valley.Mont 1» 

VaUey,Utah m 

Valley  Junction,  "Wis IB 

Van,  Conn 44 

VanAl«tyne,N.Y 54 

VanA8pe,N.Y W 

VanAtten,N.Y » 

VanBnren,Ind MS 

VanBuren,  N.Y 94 

Vance,  Tenn IW 

Vancleve,Pa • 

Vanclu8e,Ark W 

Vancln8e,La tt 

VanI>alfBon,N.Y W 

VanDenbnrg,N.Y M 

Vanderpoel.N.Y M 

VanderWhacken,N.Y...    ^ 

Vanderzer,  N.  Y W 

Van  Densen,  N.  Y * 

Van  Doms  Comers,  N.  Y. .    W 

Vanhome,N.  J •* 

Van  £ensen*s  house,  K.  J  •  •    ^ 

VanKirk,Pa • 

Van  Rensselaer,  N.  Y 64 

VanRiper,N.J O 

Vanse,Mo :  U* 

VanSlyke,N.  Y 6* 

Van  Solon,  N.  Dak !• 

VanWie,N.Y 6* 

VanWinkle,La * 

Varnish  feustory,  Mass ^ 

Vaughn  house,  R.  I ^ 

Vedder.N.  Y ^ 

Ventress,La ^ 

Verification  base.  Mass . .  •  •    ^ 

Vermilion,  Ohio ^ 

Vernon  Cwiter,  N.  T ^ 

Verona,N.Y ^ 

Versailles,  Tenn ^^ 

Vervalln,  N.  Y *• 

Vicksburg,  Miss ® 

Victoria,  Miss..... » 

Victory, N.Y 41  • 
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A 88 

X 95 

4o 117 

r.Y 48 

J 63 

ie,Va 75 

A.^ 92 

A,  La ^ 87 

[iU,ILI 35 

IS 85 

)k,£an8 124 

IiU,Coim 41 

,K.J 67 

,N.Y 54 

92 

Y 57 

City,Nev 140 

Peak,  Nev 140 

?erry,  N.Y 54 

87 

r 56 

ugarhousef  La  —  92 

Nev 141 

,La 92 

,N.J 63 

,N.Y 64 

EaaHotel,Il.I...  35 

Mich 107 

N.Y.... 50 

Ah 139 

>ti,Ma8s 24 

Grove,  in 104 

touse,  Mias 83 

a... 92 

ak,Ca1 144 

rth  tower,  Conn ...  41 

Mont 130 

N.Y 45 

ent,  Conn 41 

be  Mountain,  Cal.  144 

lass 24 

d,ATk 97 

xl,R.1 35 

n,ljuis 124 

Island,  Conn 41 

lana 124 

k.Wis 115 

Ark 96 

Uass 31 

Tenn 100 

.nt 129 

Jdinn 116 

N.J 63 

Tex 95 

Knob,  Ark 96 

sagarhonse,  La . . .  88 

,  Conn 44 

UajWash 142 

brd,  Conn 41 

d,Ark 99 

Ark.. 96 

^nd,  Ark 98 

3iIl,Coim 36 

toase^Miss 83 

Point,  Miss 83 


Page. 

Walton,  Kans 126 

Walton,  Miss 84,85 

Walworth,  N.Y 49 

Wamposset,  Conn 36 

Wampsville,  N.  Y 48 

Ward,  Nebr 122 

Wardell,  Ark 98 

Ward  Hill,  Mass 26 

Wareham,  Mass 30 

Ware  Hill  flagstaff,  Mass . .  21 

Warfield,  Ark 98 

Warfield,Miss 83 

War  Gap,  Tenn 100 

Warner,  Ark 99 

Wamer.N.Y 59 

Wamicott,  La 88 

Wamock,  Ala 81 

Warren,  111 103,104 

Warren,  Pa 67 

Warrcn.R.! 35 

Warren  Ob8e^vatory ,  Conn .  44 

Warren  Peak,  Cal 143 

Warrensville,  Ohio 102 

Warren  ton,  Miss 84 

Warrenville,  N.J 63 

Warrior  Mountain,  N.  C . . .  78 

Warsaw,  Ark 98 

Warsaw,  111 105 

Warwick,  Mass 26 

Warwick  beacon,  R.  I 35 

Warwick  Iigh^hou8e,  R.  I  -  35 

Warwick  Neck,  R.  1 35 

Waseoto,  Ky 101 

Washakie  Needle,  Wyo 132 

Washburn,  Mass 31 

Washburn,  Mont 132 

Washburn,  N.Dak 119 

Washburn  Home,  Minn . . .  116 

Washington,  Mass 27 

Washington,  N.  J 63 

Washington,  Pa 69 

Washington  Hunter,  N.  J  .  63 

Washington  Rock,  N.  J 63 

Washoe  Peak,  Nev 140 

Wa'sp,  Tex 94 

Wassuck,  Nev 141 

Watatick,  Mass 24 

Watcha,  Mass 30 

Watch  Hill,  R.  1 35 

Watchhouse,  Conn 41, 44 

Water,  Conn 41 

Waterford,  N.  J 65 

Waterford.Wis 115 

Waterloo,  La 88, 92 

Watermelon,  N.  Y 69 

Waterproof,  La. 88 

Watersheet,  N.  Y 56 

Waters  Mountain,  Tex 94 

Water  tower,  Mass 31 

Watertown,  N.  Y 48 

Watertown,  Wis 114 

Watertown  Arsenal-,  Mass .  24 

Water  Valley,  Tex 94 

Waterworks,  Mass 31 

Watery  Mountain,  Va 75 


Page. 

Wathena,Kans 123 

Watkins,  Mo 117 

Watkins,N.Y 67 

Watnong,  N.  J 63 

Watseka,Ill 105 

Watson,  Ark 96 

Watson,  La 88 

Watson,  Pa 68 

Watson,  R.I 36 

Watson.  Tenn 100 

Watson's,  N.Y 60 

Waucoba  Peak,  Cal 144 

Waukegan,  111 103 

Waupun,  Wis 114 

Waveland,  Miss 85 

Waverly  House,  Mass 24 

Waxhaw,  Miss 83 

Waykoff,  N.J 59 

Way  land  Seminary,  D.  C.  74 

Wayne,  Kans 124 

Wayne,N.J 63 

Weakfish  Creek,  N.  J 65 

Weasel.N.J 63 

Weaver,  R.I 35 

Weavers  Knob,  Va 77 

Webb,  Conn 44 

Webb,  Md 73 

Webster,  Mass 21 

Weeden,  R.  1 35 

Weeks,  Mass 21 

Weeks  Landing,  N.J 65, 67 

Weetamoe,  Mass 31 

Weeweeder  Pond,  Mass  ...  30 

Weisenbom,  111 107 

Weiser,  Idaho 141 

Weisner,  Ala 80 

Wclby,  Nebr 122 

Well  Hill,  R.I 36 

Wellington  Hill,  Mass 24 

Wellington  Mountain,  Cal . .  143 

Wellman,  Mont 130 

Wells,  Conn 44 

Wenaumet  Neck,  Mass 30 

Wentworth,  Tex 95 

Wentworth  Height,  N.  H . .  16 

Weogufka,  Ala 81 

Weper,Moii. 117 

Wesly,Tex..i 93 

West,Nebr 122 

West,N.J 67 

West,R.Ii 35 

West,Tex 91 

West  Albany,  N.  Y 64 

West  Amsterdam,  N.  Y 56 

West  Atlantic  Peak,  Wyo.  132 

West  Barre.  N.  Y 50 

West  base,  Ark 96,98 

West  base,  Idaho 141 

West  base, 111 ;:.:..... 106 

West  base,  Mich 108, 109 

West  base,  Mo..; 117 

West  base,  Mont 129, 130 

West  base,  N.  Mex 136 

Westba8e,N.Y 58 

West  base,  N.Dak.. 12© 
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Weatbue,Obia 

W«t  buo.  S.  Dkk 

Wwtbue.Iei 

West  luue,  Wis 

Wert  btn'-h  mnrlt,  Jtsss . 
We«j3<„i„nllri,ls-,M,.«: 

Wettbrook,  Conn 

West  Cambrtdga,  Uua. . 

WMt  Chatham.  Hhi 

West  Chop.  Mui 

■WoBt  Creek.  N.J 

W«t  Dep«re,  Wis 

WmtDiTaBii,N.T 

■WeatDnibnry.Mim.... 
WeatUkFeak.Colo  .... 

WMtvlf.K.I 

Weatertoe  lalud,  K.  Y . . 
Wntaeld.  COUD 


WwUeld,Nebr 

WraUIe1d,M.J 

WmLfldd.N.T 

WeatGiJwftr.N.Y 

WeitGhent,  K.T 

Weat  Hampton.  Mui 

WHtbaTBD.  Conn 

■Westflawki.  Vt 

WestHUl.N.Y 

West  Island,  Uaag 

West  Island,  B.I 

Weat  Marsh,  Conn 

Westmoreland,  N.Y 

Weaton,  Eans 

Weatover,  Ark 

Weat  Peak,  Conn 

Weat  Perth.  N.T 

Wert  Philadelphia,  Pa  ... . 

Weat  Point,  K.J 

WBatport,Mo 

Weat  Kock,  Conn 

Weat  Rocka.  Conn 

Weat  Sallabnrr,  Uaas 

Weat  Sawteeth,  Minn 

Weat  Sohoyler,  N.  T 

Wert  SoltDSte,  Uaas 

Weat  Shelby,  N.  T 

West  Side,  Conn 

West  SiaWr,  Mb 

Weat  SjiaDisb  Ponk,  Colo, . 
West  Springfield,  Usaa.... 

West  Troy,  N.r 

West  Twin  Peak,  Vtab,... 
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REVISION  OF  THE  AMERICAN  FOSSIL  COCKROACHES. 


By  Samtjbl  Hubbard  Scuddeb. 


INTRODUCTION. 

When,  in  1879, 1  published  my  Paleozoic  Cockroaches,^  in  which  a 
revision  of  the  species  of  the  whole  world  was  attempted,  I  had  seen 
but  nineteen  specimens  from  I^orth  America,  belonging  to  seventeeu 
species  and  seven  genera.  To-day  more  than  three  hundred  American 
si>ecimens  have  passed  under  my  eye,  besides  fifty  from  the  Triassic 
rocks  and  a  very  few  from  the  Tertiary  series;  and  from  the  Paleozoic 
series  alone  there  are  here  recognized  one  hundred  and  thirty-two 
species  (not  including  some  indeterminate  forms)  belonging  to  fourteen 
genera.  As  I  have  published  from  time  to  time  in  various  places,  but 
principally  in  the  Memoirs  of  the  Boston  Society  of  Natural  History 
(collected  in  Yol.  I  of  my  Fossil  Insects  of  North  America),  a  consider- 
able number  of  species,  and  as  a  still  larger  number  have  since  accumu- 
lated, thanks  to  recent  exploitation  of  the  Carboniferous  deposits  of 
eastern  America,  it  has  seemed  advisable,  in  publishing  the  new  forms, 
to  bring  together,  either  by  reference  or  by  description  and  figure,  the 
whole  body  of  information  at  present  available,  in  order  to  gain  a  place 
for  a  new  departure. 

Accordingly,  I  have  interpolated  the  descriptions  of  new  forms  in  a 
fifystematic  list  of  all  the  species  yet  recovered  from  the  rocks  and  have 
added  such  tables  as  may  enable  one  the  more  readily  to  determine  any 
new  material  that  may  come  to  hand  and  to  make  comparisons  with 
sach  as  prove  their  nearest  allies.  With  the  publication  of  this  essay, 
moreover,  all  the  species  hitherto  described  will  have  been  figured. 
All  the  additions  made  at  the  present  time  belong  to  the  Paleozoic 
forms.  Several  species  before  described  are  here  figured  for  the  first 
time. 

KEW  LOOALITIES  FOB  FOSSIL  GOCKBOAOHES. 

The  recent  ext^isicm  of  our  knowledge  of  our  Paleozoic  cockroaches 
is  yery  Isageij  due  to  the  exploitations  of  two  localities,  one  in  West 
Virginia,  through  the  instrumentality  of  Mr.  R.  D.  Lacoe,  of  Pittston, 
Pa.,  the  other  in  Ohio,  through  the  labors  of  Mr.  Samuel  Huston,  of 
StoabenviUe. 

<  Mem.  fiost  Soo.  Kat.  Hist.,  Ill,  23-134,  pi.  2-6;  Foss.  Ins.  N.  A  ,  I,  43-J53,  pi.  2-6. 


VL  klltaRlCAN   FOSSIL   COCKROACHES.  bvll.124. 

The  West  Virginia  locality  is  at  Cassville,  Monongalia  County,  not 
far  £rom  Morgantown,  and  the  specimens  were  found  in  rocks  lying 
above  the  Waynesburg  coal,  in  what  is  termed  by  Prof.  I.  C.  White 
the  Dunkard  Creek  series,  and  referred  very  jwsitively  by  him  and 
Prof.  W.  M.  Fontaine  to  the  Permian.  The  blattarian  fauna  as  thus 
far  determined  is  unquestionably  younger  than  any  known  from  the 
Pennsylvania  and  Illinois  rocks,  on  which  we  have  hitherto  depended 
largely  for  our  knowledge,  and  consists  of  a  vast  assemblage  of  forms, 
which  will  undoubtedly  be  increased  by  farther  search.  They  number 
fifty-six  species,  belonging  to  five  genera,  the  bulk  of  them  (thirty-six 
species)  to  Etoblattina. 

The  Ohio  locality  lies  at  the  edge  of  the  township  of  Richmond,  on 
Wills  Creek,  in  the  near  neighborhood  of  Steubenville,  Jefferson  County, 
and  though  far  less  extensive  and  less  thoroughly  worked  than  Cass- 
ville, has  already  yielded  twenty- two  species  belonging  to  three  genera, 
of  which  tUe  larger  number  (seventeen)  belong  to  Etoblattina  and  the 
others  to  the  genera  represented  at  Cassville  by  more  than  a  single 
species. 

It  is  a  curious  fact,  to  which  I  called  partial  attention  when  first 
describing  some  of  them,  that  these  species  represent  for  the  most  part 
a  distinct  group  of  cockroaches  of  the  genera  Etoblattina  and  Gera- 
blattina,  characterized  by  great  length  and  slenderness  of  the  interno- 
median  area,  by  a  remarkable  openness  of  the  neuratioh  in  the  middle 
of  the  tegmina,  and  by  their  frequently  exceptional  length  and  slender- 
ness. They  comprise,  indeed,  nearly  75  per  cent  of  the  species  in  these 
two  genera  at  Eichmond,  and  hardly  occur  elsewhere  excepting  at  Cass- 
ville, where  they  compose  about  25  per  cent  of  the  species  of  these  two 
genera.  The  only  occurrence  of  a  similar  form  in  Europe  is  Etoblattina 
elongata  from  the  lower  Dyas  of  Weissig,  Saxony.  The  occurrence  of 
this  type  of  cockroaches  is  the  characteristic  feature  of  Eichmond,  and 
must  place  this  fauna  high  in  the  series,  as  the  stratigraphical  evidence 
itself  warrants.  Its  horizon,  according  to  Mr.  Huston,  who  alone  has 
carefully  explored  the  location,  is  in  the  Barren  Coal-measures,  a  little 
above  the  crinoidal  limestone. 

It  is  remarkable  that,  notwithstanding  the  close  relationship  in  gen- 
eral features  of  the  two  rich  faunas  of  Cassville  and  Eichmond,  not  a 
single  species  has  been  found  common  to  the  two.  One  species,  indeed, 
I  formerly  regarded  as  found  in  both,  but  a  closer  study  convinces  me 
that  there  are  in  this  case  two  very  nearly  allied  forms,  and  they  are 
accordingly  separated  in  the  present  paper.  Further  than  this,  with 
one  or  two  exceptions,  ^  no  American  species  has  been  found  in  two 
different  places,  and  without  exception  the  American  species  are  com- 
pletely distinct  from  the  European. 

lOne  of  these  is  Etoblattirw,  balteata,  in  which  a  fragmentconsistingof  the  anal  area  of  the  tegmina, 
from  Bellaire,  Ohio,  is  referred  to  one  of  the  tegmina  (without  the  anal  area  preseryed)  firom  Cass- 
viUe,  W.  Va. 
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The  enlargement  of  our  vision  is,  however,  not  entirely  due  to  the 
16W  forms  from  Gassville  and  Eichmond,  but  also  to  the  increase  in 
the  nnmber  of  species  known  from  old  horizons.  Thus  the  Rhode 
Lsland  coal  field  has  now  furnished  a  dozen  species,  including  a  new 
genus,  while  new  localities  in  the  Western  Interior  coal  basin  have 
increased  their  fauna  to  seven  species,  and  certain  additions  have  been 
made  to  other  faunas  already  partially  known.  The  following  lists  of 
faunas  will  prove  of  interest  and  show  the  geographical  distribution  of 
the  species: 

The  Western  Interior  coalfield. 


Promylacris  harei  (Mo.). 
Paromylacris  clintoniana  (Mo.). 
EtoMattina  clintouiana  (Mo.), 
venusta  (Ark.). 


Etoblattina  occidentalis  (Kans.). 
Anthracoblattina  americana  (Mo.). 
Ory etoblattina  laqneata  (Mo.). 


Ute  Eastern  Interior  coalfield  (Illinois), 


Hylacris  elongata. 

anthraoophila. 
gnrleyi. 
ampla. 
antiqaa. 
Promylacris  testudo. 
ovalis. 
rigida. 
Paromylacris  rotunda. 


Paromylacris  ampla. 

triangularis. 
Lithomylacris  simplex. 
Archimylacris  paucinervis. 
Etoblattina  mazona. 
hilliana. 
Progonoblattina  columbiana. 
Oryctoblattina  occidua. 


The  Acadian  coalfisld. 


Mylacris  bretonensis. 
heeri. 


Archimylacris  acadica. 
Petrablattina  sepulta. 


The  Rhode  Island  coalfield. 


Mylacris  packardii. 
Microblattina  perdita. 
Etoblattina  illustris. 

scholfieldi. 

olarkii. 

sp. 


Etoblattina  gorhami. 

exilis. 

reliqua. 

latebricola. 
Gerablattina  scapularis. 
fraterna. 


The  Appalachian  coalfield  {Pennsylvania). 


Mylacris  priscovolans. 

lucifuga. 

carbonum. 

pennsylvanica. 

mansfieldi. 

ovalis. 
Paromylacris  pluteus. 
lithomylacris  angusta. 


Lithomylacris  pittstoniana. 

pauperata. 
Necy mylacris  lacoana. 

heros. 
Archimylacris  parallela. 
Etoblattina  lesquereuxii. 
Gerablattina  fascigera. 
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The  Barren  Coal-meaaureB  at  Richmond,  (^io. 


BULL  121. 


I 


Etoblattlna  fossa. 

strigosa. 

jeffersoniana. 

fasciata. 

ramosa. 

willsiana. 

maledicta. 

benedicta. 

funesta. 

exsensa. 

teouis. 


Etoblattlna  hnstoni. 
hastata. 
margin  ata. 
gracilenta. 
stipata. 
Tariegata. 
Gerablattina  apicalis. 

richmondiana. 
minima. 
Poroblattina  longinqua. 
ohioeusis. 


The  Dunkard  Creek  series  at  Cassville,  W,  Va. 


Etoblattlna  lata. 

sagittaria. 

mediana. 

ovata. 

debilis. 

balteata. 

patiens. 

mucronata. 

detecta. 

exigua. 

resldaa. 

faneraria. 

expuDcta. 

aperta. 

eaki  Diana. 

accubita. 

expulsata. 

gratiosa. 

macprata. 

immolata. 

mactata. 

communis. 

exsecuta. 

arcta. 

prsedulcis. 

angnsta. 

macileuta 

rogi. 


Etoblattlna  expugnata. 
obatra. 
imperfecta, 
secreta. 
in  visa, 
occulta, 
defossa. 
recldiva. 
G«rablattina  inculta. 

perita. 

diversinervis. 

cassvlci. 

abdlcata. 

concinna. 

uniformis. 

permanenta. 

permacra. 

eversa. 

deducta. 

radiata. 

lata. 

rotundata. 

ovata. 
Anthracoblattiua  virgiDlensis. 
Poroblattina  gratiosa. 

fossa. 

complexinervis. 
Petrablattina  hastata. 


TABLES    OF    DISTRIBUTION    OF    AMERICAN    AND    EUROPEAN    FOSSIL 

COCKROACHES. 

The  following  table  presents  in  a  summary  form  the  number  of  species 
of  the  different  genera  of  cockroaches  found  in  the  American  Paleozoic 
rocks  in  each  of  the  different  coal  basins  and  in  the  two  special  locali- 
ties in  Ohio  and  West  Virginia  where  the  greatest  number  of  species 
have  been  found.  It  summarizes  the  foregoing  lists.  The  horizontal 
line  separates  the  Mylacridte  and  Blattinariae. 
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Table  shawing  the  geographical 

distribution  of  the  American  Paieozoic  genera. 

Grenera. 

Western 
Interior 
(Mis. 
souri, 
Arkan- 
sas, Kan- 
sas). 

Eastern 
Interior 
(Hlinois). 

Acadian 

(Nova 

Scotia, 

Cajie 

Breton). 

Rhode 
Island. 

laoliian 
(Pennsyl- 
vania). 

Rich- 
mond, 
Ohio. 

Cassville, 
W.  Va. 

Total. 

Mvlacris 

5 
3 
3 
1 

2 

1 

6 

14 

nomylacris 

1 
1 

4 

Paromylacris 

Lithomvlacris 

1 
3 
2 

5 

4 

Nccvmvlacris. ....... 

2 

Kieroblattina 

1 

1 

Arcbimvlacris 

1 
2 

1 

i* 

1 

1 

3 

Btoblattina 

8 

8 
2 

17 
3 

36 

15 
1 

67 

Gerablattina 

21 

Antbracoblattlna. ... 

1 

2 

Pntminnhlnttina  . 

1 

1 

1 

Onxtoblattina ....... 

1 

1 

2 

Poroblattina .... 

2 

3 

1 

5 

Petrablattina 

1 

2 

Total 

7 

17 

4 

12                IS 

22 

56 

133 

The  fact  that,  with  the  very  considerable  increase  shown  to  have  been 
made  in  the  number  of  known  species^  hardly  a  single  one  of  them  has 
been  found  at  two  distinct  localities,  lends  importance  to  the  right 
defcermiDation  of  the  horizon  at  which  each  species  has  been  found  and 
renders  probable,  with  the  further  extension  of  our  knowledge  of  their 
distribution,  the  advantageous  use  of  these  fossils  in  delicate  discrimi- 
nations of  the  age  of  rock  deposits.  Accordingly,  as  a  first  step  in 
this  direction,  I  have  drawn  up  the  succeeding  table,  showing  the  rela- 
tive geological  age  of  each  of  the  American  species,  the  species  them- 
selves being  arranged  systematically,  but  excluding  from  the  list,  as  at 
present  unimportant,  the  three  Tertiary  species.  In  this  table  I  have 
roughly  separated  the  species  from  the  true  productive  Coal-measures, 
i.e.,  above  the '* Millstone  Grit''  and  below  the  "Barren  Coal-meas- 
ures,^ into  an  upper  and  lower  series,  endeavoring  as  far  as  possible  to 
make  the  latter  correspond  to  the  coals  A-C,  inclusive,  of  the  Penn- 
sylvania series,  and  where  the  reference  was  at  all  doubtful  to  indicate 
it  in  the  table  by  a  mark  of  interrogation  instead  of  the  usual  cross. 
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HorUontal  dtttribuUo*  af  the  Auerieau  pre-Tartiars  «odero<iAe». 
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With  this  may  be  compared  the  next  table,  in  which  I  attempt  a  sim- 
ilar division  of  the  described  European  species,  separating  them  by  the 
zones  employed  by  Dr.  H.  B.  Geinitz  in  his  Steinkohlen  DeutscMands 
(1865),  his  Zone  I  (which  does  not  come  into  use  here,  and  which  I  take 
to  be  the  equivalent  of  our  Millstone  Grit),  being  the  "  Hauptzone  der 
Lycopodiaceen;"  II,  "der  Sigillarien^''  III,  "der  Calamiten^"  IY,"der 
Annularien 5''  V,  "der  Farren;''  succeeded  by  the  Dyas  or  Permian.  I 
have  been  aided  by  Kliver^s  tabulation  of  the  species  found  in  the  Saar- 
bruck  basin  (Palaeontographica,  XXIX,  264-265),  whose  separation  of 
the  "upper  "  and  "  middle"  coal  formation  fells.  Dr.  Geinitz  informs  me, 
near  the  middle  of  Zone  IV.    The  Lobejun  basin,  he  tells  me,  belong* 
by  its  sigillarians  to  the  middle  coal  formation,  but  is  at  the  same  time 
scarcely  separable  from  that  of  Wettin,  which  on  its  part  closely  agrees 
with  that  of  Manebach,  etc.,  and  must  be  regarded  as  of  the  upper  coal 
formation.    In  the  following  table  I  have  placed  all  of  the  species  from 
Lobejiin  and  Wettin  in  Zone  lY,  and  those  of  Manebach  in  Zone  V,  but 
classed  them  both  as  of  the  upper  coal  formation. 
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Finally,  the  following  table  may  be  of  interest,  in  which  a  provisional 
attempt  is  made  to  correlate  in  a  summary  way  the  details  of  the  fore- 
going tables.  It  indicates  merely  the  presence  of  the  different  genera 
of  fossil  cockroaches  in  the  several  periods  from  which  they  are  known^ 
whether  in  Europe  (by  the  letter  E  in  the  horizons  in  which  they  occur) 
or  in  America  (by  the  letter  A).  It  includes  all  the  known  described 
Palaeoblattariae  of  the  world,  with  the  addition  of  the  fossil  If  eoblattariae 
of  North  America  only.  The  numerous  Liassic  forms  of  Europe  are 
therefore  omitted.  For  convenience  the  Mylacridae  are  separated  by  a 
horizontal  line  from  the  Blattinariae,  and  the  Ifeoblatariad  from  the 
Palaeoblattariae. 

Geological  dUtribution  of  the  genera  of  fosHl  oookroaches. 


Genera. 

Millstone 
Grit. 

Lower 
Produc- 
tive Coal- 
measures. 

Higher- 
Produc- 
tive Coal- 
measures. 

Barren 
Coal- 
measures. 

Permian. 

Trias. 

Tertiary. 

Present 
epoch. 

Mylacris 

A 
A 
A 
A 
A 

A 

Prbmylacris 

A 

Faromylacris 

A 

A 

Lithomylacris 

Necymylacris. .  • 

Ml  orohLittinft ....  - 

A 
A 

. 

Archimylacris 

SDiloblattina 

A 

A 
A 

Etoblattina 

A» 
A 

AE 
AE 

AE 

A 

AB 

AE 
E 
E 
E 
A 
A 

AE 
AE 
AB 

E 

Gerablattina 

Anthracoblattina .... 

Hermatoblattina. .... 

Pro&ronoblattina ..... 

AE 
A 

Orvctoblattina ....... 

E 

E 
A 

AE 

Poroblattina. ........ 

A 
A 

Petrablattina ........ 

A 
E 

LieDtoblattina. ....... 

^eorthroblattina. .... 

A 
A 

Sciitinoblattina ...... 

Zetobora ........ 

A 
A 
A 

A 

TToTnofNOP'amiiR- .--.,»- 

A 

Paralatindia ......... 

A 

1  Subject  to  correction  as  noted  on  pp.  60, 73. 


THE  EAPID  INOEEASE  IN  OUE  KNOWLEDaE. 


The  relative  increase  of  our  knowledge  of  the  Paleozoic  cockroaches 
of  Europe  and  America  can  best  be  shown  by  the  following  table,  in 
which  the  number  of  species  of  each  genus  on  each  continent,  as  shown 
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in  my  first  work  on  the  subject  and  at  the  present  time,  are  placed  in 
separate  celumns : 


G^era. 


Jfylacris 

PnNDylacTis 

Tiromylacris .... 
lithomylaoris  ... 
ITecymylAcris..... 
liidpoblattina.... 
Aiohimj^lacris . . . 

Xtoblattiiia 

€erablattina 

^ntibmcoblattina 
Seamatoblattina . 
Piogonoblattdna . 

Oryctoblattina 

Poroblattina 

Petrablattdna 

Leptoblattma 


Total 


Bur 

ope. 

America. 

Total. 

1879. 

1803. 

1879. 

1893. 

1879. 

1893. 

0 

0 

5 

14 

5 

14 

0 

0 

0 

4 

0 

4 

0 

0 

0 

5 

0 

5 

0 

0 

3 

4 

3 

4 

0 

0 

2 

2 

2 

2 

0 

0 

0 

1 

0 

1 

0 

0 

2 

3 

2 

3 

18 

27 

2 

67 

20 

94 

10 

11 

2 

21 

12 

32 

7 

U 

0 

2 

7 

13 

2 

3 

0 

0 

2 

3 

2 

2 

0 

1 

2 

3 

1 

8 

0 

2 

1 

5 

0 

0 

0 

5 

0 

5 

1 

1 

1 

2 

2 

3 

0 

2 

0 

0 

0 

2 

41 

60 

17 

133 

58 

193 

While  the  total  numb^  of  species  has  thus  more  than  trebled,  the 
European  species  have  increased  about  60  per  cent  while  the  Ameri- 
can species  have  multiplied  nearly  eightfold.  It  should  not  be  over- 
looked, however,  that  a  very  different  result  would  unquestionably 
appear  if  the  Commentry  cockroaches,  which  Brongniart  announced 
in  1889  had  then  been  found  to  the  number  of  more  than  600,  had  been 
published.    Unfortunately  not  a  single  one  has  yet  been  described. 

This  table  shows  also  the  genera  which  are  known  from  Europe  and 
America  and  permits  a  ready  comparison  between  the  representation 
of  the  genera  on  the  two  continents.  It  shows  that  in  each  Etoblattina 
and  Gerablattina  easily  hold  the  first  place  and  that  Etoblattina  is  espe- 
cially rich  in  forms,  containing  just  about  one-half  the  species  of  either 
continent.  It  also  makes  conspicuous  a  point  to  which  I  called  atten- 
tion in  my  first  essay  on  Paleozoic  cockroaches — that  the  Mylacridse, 
comprising  nearly  22  per  cent  of  the  species  and  five  of  the  fourteen 
genera  in  America,  are,  so  far  as  described  forms  are  concerned,  com- 
pletely absent  from  Europe. 

•     SOME  OHABAOTEBISTIOS  OF  MYLACRID^. 

.  This,  however,  it  appears,  is  not  a  statement  of  the  actual  fact;  for, 
IB  a  brief  note  on  Carboniferous  cockroaches  published  in  the  Comptes 
lendus  of  the  French  Academy  for  February  4, 1889,  Mr.  Charles  Brong- 
iiiart  states  that  Mylacridae  are  as  abundant  as  Blattinarise  at  the 
iamous  locality  at  Commentry,  France,  although  the  latter  only  have 
hitherto  been  found  fossil  in  other  places  in  the  European  Coal-meas- 
ures.   Brongniart  gives  neither  description  nor  figures  in  support  of 
this  statement,  but  points  out  from  the  uncommonly  well-preserved 
specimens  found  at  Commentry  what  he  regards  as  further  points  of 
distinction  between  the  Mylacridae  and  Blattinariae,  drawn  from  the 
gtracture  of  the  thorax:  the  protkoracic  shield  of  the  Blattinariae  being 
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well  ronnded  and  narrower  than  the  body  inclading  the  folded  wings, 
while  that  of  the  MylacridsB  is  broader  than  the  stont  body,  and,  instead 
of  being  rounded,  is  nearly  in  the  form  of  a  triangle,  its  base  forward. 

These  distinctions  can  not  be  maintained  for  the  American  forms. 
Although  specimens  of  either  gronp  showing  anything  more  than  the 
tegmina  are  rare  in  the  American  rocks,  a  few  have  been  found  and 
have  been  published,  while  still  others  are  made  known,  in  the  present 
paper.  In  no  case  do  those  show  a  prothorax  wider  than  the  folded 
wings,  although  in  some,  notably  in  Promylacria'teatudOj  the  prothorax 
is  nearly  as  wide  5  nor  in  any  of  the  MylacridaB,  where  a  subtriangular 
form  is  more  common  than  in  the  Blattinariae,  is  the  broadest  portion  in 
advance  of  the  middle,  as  must  be  the  case  if  in  the  form  of  a  triangle 
its  base  forward  (il  a  presque  la  forme  d'un  triangle  k  base  situ^e  en 
avant),  but  always  behind  it. 

Stated  broadly,  the  MylacridsB  are  usually  stouter  bodied  than  the 
BlattinarisB  (though  the  species  of  Lithomylacris  are  usually  as  slender 
as  most  BlattinariaB),  and  the  prothoracic  shield  is  usually,  but  not 
always,  broader  in  proportion  to  its  length  in  the  Mylacridas  and  is 
not  unfrequently  subtriangular,  by  the  subangular  projection  of  the 
middle  of  the  front  border,  and  of  the  extreme  sides  of  the  poster- 
ior margin.    An  excellent  illustration  of  this  is  seen  in  Paromylacrii 
rotunda  and  in  Promylacris  rigida  (PI.  Ill,  fig.  1),  in  which  latter  the 
form  of  the  prothorax  is  very  different  from  the  transverse  suboval  of 
its  congener  P.  testudo.   A  publication  of  the  different  forms  of  Mylacri- 
dae  alleged  to  be  found  at  Commentry  is  therefore  all  the  more  to  be 
desired,  and  it  is  much  to  be  hoped  that  Mr.  Brongniart  will  favor  the 
world  at  an  early  day  with  further  and  fuller  details  regarding  the 
superb  collections  in  his  hands.    They  can  not  fail  to  throw  much  h'ght 
upon  our  knowledge  of  the  earlier  insects.    The  only  specimens  I  have 
myself  seen  from  Commentry  (a  photograph  and  a  very  perfect  fore 
wing)  are  Etoblattinse. 

Before  proceeding  to  the  special  description  of  the  new  American 
forms,  there  are  a  few  matters  which  I  will  consider  under  separate 
heads,  as  follows: 

1.  The  relative  size  of  ancient  cockroaches. 

2.  The  features  of  a  nearly  complete  body  of  a  Carboniferous  cock- 
roach from  Illinois. 

3.  The  hind  wings  of  Paleozoic  cockroaches. 

4.  Possible  mimicry  in  Paleozoic  cockroaches. 

5.  The  European  species  of  Etoblattina,  with  description  of  a  new 
form. 

6.  A  list  of  the  described  European  Paleozoic  cockroaches. 

7.  The  terminology  of  the  neuration. 
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No  one  can  handle  many  Paleozoic  cockroaches  without  being  struck 
by  the  fact  that  they  are  of  large  size.  I  drew  attention  to  this  in  my 
Psdeozoic  Cockroaches,  remarking  that  <^  while  the  average  was  con- 
siderably above  that  of  existing  cockroaches,  none  were  much  larger 
than  some  South  American  species  of  Blabera,"  whose  tegmina  some- 
times attain  a  length  of  60  to  70  mm.  But  in  the  present  paper  a 
fragment  of  a  fore  wing  is  described,  which,  when  perfect,  must  have 
measured  80  mm.  in  length.  In  an  estimate  from  the  then  known 
species  of  Paleozoic  cockroaches,  I  stated  that  '^  the  average  length  of 
the  front  wing  appears  to  have  been  about  2Q  mm.'' 

Since  then  the  increase  in  the  number  of  species  in  this  country  has 
been  largely  from  the  younger  Paleozoic  rocks,  and  if  we  were  to  add 
the  Triassic  PalaBoblattarise,  of  still  smaller  size,  we  should  find  that  the 
average  length  of  the  fore  wing  in  ancient  American  cockroaches,  133 
species'in  all,  was  23.2  mm.  The  Mylacridae  were  larger,  on  the  average, 
than  the  BlattinarisB,  a  fact  due  in  great  part  to  the  younger  cock- 
roaches being  all  Blattinariae,  for  the  tegmina  of  29  MylacridsB  average 
27.5  mm.,  vhile  those  of  104  Blattinariae  average  22  mm.  only.  That 
even  this  last  figure  is  larger  than  the  average  size  of  living  cock- 
roaches, one  familiar  with  the  latter  would  readily  venture  to  assert; 
but  to  put  it  to  a  fair  test,  I  have  estimated  the  average  size  of  recent 
species  from  the  measurements  given  in  Brunner's  Syst^me  des  Blat- 
taires  (1865),  the  last  general  work  on  the  subject.  About  380  species 
are  included  in  this  work,  but  of  only  239  are  measurements  given  of 
the  length  of  the  tegmina;  where  different  measurements  are  given  for 
the  two  sexes  I  have  uniformly  chosen  that  for  the  male  as  in  general 
the  larger;  and  vhere  the  measurements  covered  a  range  I  have  taken 
the  exact  mean.  In  this  way  I  estimate  the  average  length  of  the 
tegmina  of  living  cockroaches  to  be  18.8  mm.,  which  is  markedly  less 
than  the  size  of  th^  Paleozoic  forms.^ 

This,  however,  is  by  no  means  the  whole  of  the  story.  I  have 
further  tabulated  separately  the  length  of  the  tegmina  for  the  differ- 
ent American  specits  from  the  Millstone  Grit  to  the  Trias,  inclusive, 
and  find  that  there  is  a  marked  and  regular  diminution  in  average  size 
from  one  period  to  another,  as  will  appear  from  the  following  measure- 
ments of  the  tegmina  given  in  millimetres : 

Millstone  Grit  (3  species),  26  to  38,  average  31. 

Lower  Productive  Coal-measures  (39  species),  10  to  61,  average  29.7. 

Upper  Productive  Coal-measures  (12  species),  16.35  to  33,  average 
26.4. 

Barren  Coal-measures  (23  species),  9.75  to  31.5,  average  23.4. 

Permian  (56  species),  8.25  to  28.75,  average  16.9. 

Trias  (17  species),  6.3  to  24,  average  13. 

iTti  making  this  estitnate,  though  I  recollected  I  had  once  made  one  of  the  same  natare,  I  had  for* 
gotten  its  publication,  and  only  after  the  above  wae  written  discovered  it  in  my  Revision  of  Mesozoic 
Cockroaches,  where  a  slightly  diferent  result  follows  slightly  different  data;  bat  I  prefer  to  leave  the 
above  as  it  stands. 
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The  only  important  doubt  about  the  exact  accuracy  of  this 
ment  is  that  the  fauna  of  the  Bhode  Island  coal  basin  (consisti 
12  species)  is  included  in  the  Lower,  when  it  may  perhaps  heSLc 
the  Upper  Productive  Goal-measures.  The  average  size  of  the  ] 
Island  species  is  27.3  mm.,  and  that  of  the  species  from  the  Lowe 
ductive  Goal-measures  without  them  is  30.7  mm.,  while,  if  the  1 
Island  species  were  added  to  the  Upper  series,  it  would  increa 
average  of  that  to  26.8  mm.;  but  this  would  still  not  disturb  the 
lar  succession  of  averages.  The  average  size  of  the  50  specieis 
the  Productive  Goal-measures  as  a  whole  is  27.4  mm.,  or  almos 
cisely  that  of  the  Bhode  Island  species  alone. 

I  do  not  mean  to  maintain  that  the  size  of  cockroaches  has 
steadily  and  continuously  diminishing  from  tlie  earliest  times  i 
present,  but  only  for  that  period  of  time  whicli  is  here  considerd( 
also,  I  may  add,  for  the  later  Mesozoic  rocks,  for  I  have  formerly  g 
that  the  average  length  of  the  tegmina  of  European  Mesozoic  (n 
Liassic)  cockroaches  was  12.5  mm.,  which  is  slightly  less  than  tl 
the  species  from  the  American  Trias.  It  is  well  known  that  the 
mass  of  Mesozoic,  and  especially  Liassic,  insects  were  of  small 
but  the  insects  of  the  Tertiaries  did  not  diflfer  in  this  respect  ii 
noticeable  degree  from  those  now  living. 

I  have  further  tabulated  the  relative  length  of  the  te^ina  i 
different  genera  separately,  both  as  a  whole  and  in  each  of  the  pe 
in  which  they  occur.    They  may  be  shown  as  follows,  the  figures 
given  in  millimeters,  and  showing  both  range  and  average: 

Average  length  of  tegmina  in  the  genera  of  American  fossil  cockroaches. 


Genera. 

Mill, 
stone 
Grit. 

Lower  Pro- 
ductive 
Coal-meas- 
ures. 

Upper  Pro- 
ductive 
Coal-meas- 
ures. 

Barren 

Coal- 

measures. 

Permian. 

Trias. 

I 

Wvlanria 

26. 50-42. 00 
Aver.  31. 10 
19. 00-29. 00 
Aver.  25. 30 
21.00-42.00 
Aver.  28. 60 
24.00 

25. 00-48. 00 
Aver.  36. 50 
8.00 
26. 00-30. 50 
Aver.  28. 26 

16.35-33.00 
Aver.  26-60 

16 

Prom  vlacris ........ 

17.50 

Av 
17 

Paromvlacris  ...... 

30.00 

26.00-29.25 
Aver.  27. 20 

Av 
21 

liithomvlacris 

Av 
24 

^ecvmvlacris ...... 

Av 
25, 

Microblftttinft  -. .  -. 

Av 

Archimylacriiu 

SDiloblattina 

26.00 

23.00 

23 

15.' 00-18. 00 
Aver.  16. 40 
12. 00-20. 00 
Aver.  16. 00 

Av 

15. 

Etoblattiiia 

29.00 
38.00 

14. 25-61. 00 
Aver,  26. 40 
18. 00-41. 00 
Aver.  29. 50 
30.00 

20.  V5 
19.00 

25.00-32.00 
Aver.  28. 50 

14.00-31.00 

Aver.  25. 50 

9. 75-25. 00 

Aver.  18. 30 

ll.r5-28.75 
Avar.  17. 60 
lO.JO-25.50 
A\©r.  16. 60 
12.00 

Av 
11, 

Gerablattina 

Av 
9, 

AnthrannhlattiTiA  .. 

Av 

12. 

Proeonoblattina. . . . 

Av 

Oryctoblattina 

21.00 

11.00-22.00 
Aver.  16. 50 

19. 

Poroblattina 

13  50-16.75 

Arer.  15. 60 

8.25 

10.00-19.00 

Aver.  13. 70 

24.00 

8. 50-12.  OO 

Aver.  9. 60 

6.30-7.00 

Aver.  6. 80 

Av 
10. 

P^trablattina 

13.00 

Av 

a 

Neorthroblattina. . . 

Av 
8. 

Scntinoblattina .... 

A 

6 

A 

wmHaB.]  STBUCTUBE   OF   THE   ABDOBfEN.  25 

This  table  shows  that  in  general,  especially  where  the  species  were 
nnmeroas,  the  same  role  holds  remarkably  nnder  each  genus,  the  aver- 
nge  size  decreasing  with  the  lapse  of  time.  The  only  noticeable  excep- 
tion is  in  the  two  divisions  of  the  Prodactive  Goal-measures,  where,  in 
the  genera  Paromylacris,  Lithomylacits,  and  Etoblattina,  the  averages 
iffe  reversed  from  what  they  should  be  under  the  rule.  The  other 
4)xceptions,  as  in  Oryctoblattina,  and  in  part  in  Petrablattina,  and  in 
Archimylacris,  are  where  only  a  couple  of  species  or  so  are  concerned. 
The  relative  average  size  of  the  species  of  the  different  genera  is  also 
ahown,  and  proves  that  the  average  size  of  every  genus  of  Mylacridae 
is  larger  than  that  of  any  of  the  other  genera  excepting  only  Archi- 
mylacris, which,  as  I  have  elsewhere  pointed  out,  was  the  most  antique 
type  of  all  cockroaches.  The  table  further  lends  support  to  the  view 
that  the  Dunkard  Creek  series  of  rocks  (at  Oassvllle)  are  older  than 
the  Barren  Coal-measures,  and  should  be  referred  to  the  Permian,  since 
in  each  of  the  three  genera  represented  in  both  beds  the  average  size 
of  the  species  from  the  Dunkard  Creek  series  is  the  smaller. 

n.  THE  BODY  OF  A  PALEOZOIC  COOKBOACH. 

PI.  XII,  figs.  8-11. 

Through  the  kindness  of  Prof.  Josua  Lindahl,  of  the  Illinois  Museum 
of  Katoral  History,  I  have  been  permitted  twice  to  examine  a  very 
curious  specimen,  which  I  regard  as  the  principal  part  of  the  body  of 
a  wingless  cockroach  from  the  Coal-measures  of  Illinois.  It  is  entirely 
freed  from  the  matrix,  and,  with  the  exception  of  the  head  and  append- 
^es  of  the  body,  represents  the  complete  body  of  a  cockroach,  prob- 
ably in  very  much  of  its  original  form.  The  proportions  of  the  abdo- 
men indicate  that  it  was  in  all  probability  a  female,  but  whether  a 
larval  form  or  a  mature  individual  with  the  wings  removed  is  quite 
impossible  to  say.  If  a  female,  the  ovipositor,  said  by  Brongniart  to 
be  characteristic  of  Paleozoic  cockroaches,  is  broken  away.  Fig.  9  is 
presumed  to  represent  the  ventral  and  fig.  11  the  dorsal  aspect  of  the 
creature,  partly  from  the  form  of  the  upper  surface  of  the  metathorax, 
as  shown  particularly  in  fig.  10,  and  from  the  fact  that  there  are  what 
ate  apparently  scars  at  the  position  of  the  mesothoracic  coxsb  on  the 
ventral  surfrbce,  which,  however,  do  not  clearly  appear  in  the  figure. 
The  abdomen  is  composed  of  eight  complete  segments,  similar  dorsally 
and  ventrally,  as  may  best  be  seen  by  fig.  10.  The  first  segment  encir- 
des  the  whole  body  externally,  and  is  not  covered  at  the  sides  by  the 
projecting  margins  of  the  metathorax,  as  in  modern  cockroaches.  There 
are,  however,  several  anomalies  in  the  abdomen  and  difficulties  to  be 
plained.  Fig.  11  represents  the  dorsal  aspect  with  the  only  clear 
i&dieations,  as  shown  also  in  fig.  10,  of  the  separation  of  the  mesothorax 
UA  metathorax,  but  with  a  distinct  indication  throughout  of  the  first 
abdominal  segment,  which  scarcely  shows  on  the  ventral  aspect  (fig.  9), 
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and  the  difference  in  the  separation  of  which  firom  the  metathorax  o:^ 
the  dorsal  and  ventral  surfaces  is  clearly  shown  in  fig.  8.  The  secon^ 
and  seventh  abdominal  segments  are  the  only  ones  which  are  clearl:^- 
distinct  upon  both  margins  thronghont  the  entire  circuit  of  the  bocf^ 
as  shown  in  all  the  figures.  The  third  and  fourth  segments  are  clearly 
distinct  on  the  dorsal  surface,  but  on  the  ventral  (fig.  9)  the  distinctioi^ 
between  the  third  and  fourth  is  lost,  Excepting  on  the  right,  whe^ 
it  is  as  distinct  as  above;  possibly  the  remaining  portion  of  the  thic^ 
segment  may  be  broken  away.  Dorsally,  the  fifth  segment  is  traverse 
by  an  oblique  fold,  which  does  not  appear  elsewhere,  and  makes  ^^ 
apparent  separation  of  the  segment  into  two  sub  segments.  SimiL 
indications,  which  only  traverse  a  portion  of  the  body,  elsewh^^ 
appear,  and  the  relation  of  the  other  parts  to  one  another  renders^ 
clear  that  there  is  here  no  true  subsegmentation.  The  apparent  dL-^ 
sion  of  the  eighth  segment  in  fig.  10  is  explained  by  the  other  figm^^ 
which  show  that  this  segment  is  made  up  in  the  original  of  a  bundle  < 
irregular  bosses  which  may  have  terminated  (as  Brongniart  descritw 
for  the  better  preserved  specimens  of  fossil  cockroaches  from  the  Cc^aJ 
measures  of  Oommentry,  France)  with  a  long  ovipositor,  similar  to  tkcDsc 
of  our  living  Phasmidae. 

The  abdomen  is  thus  seen  to  differ  from  that  of  modern  cockroacl^es 
in  being  composed  of  eight  complete  and  tolerably  uniform  rings  w^ith 
no  distinct  separation,  as  may  best  be  seen  in  fig.  10,  into  dorsal  a»iid 
ventral  scutes,  and  in  consequence  there  are  as  many  ventral  as  dor- 
sal, excepting  only  that  the  first  segment  is  separated  from  the  meta 
thorax  distinctly  only  on  the  dorsal  surface,  as  is  best  seen  in  fig".  3. 
This  may  be  the  first  step  in  a  distinction  between  the  dorsal  and 
ventral  surfaces  as  seen  in  modern  cockroaches.    But  there  is  a  fiir- 
ther  indication  of  something  similar  in  the  fold  upon  the  dorsal  surface 
of  the  fourth  abdominal  segment,  indicating  a  division  into  subseg- 
ments  at  this  point.    In  this  case,  however,  the  difference  between  th^ 
dorsal  and  ventral  surfaces  would  appear  to  result  from  a  division  o^ 
one  of  the  dorsal  scutes  rather  than  from  a  suppression  of  one  of  th^ 
ventral. 

As  it  is  impossible  to  determine  to  what  genus  this  fragment  may" 
have  belonged,  or  even  to  what  family  of  ancient  cockroaches,  no  nam^^ 
is  given  to  it  at  present.     It  was  obtained  at  Olney,  111.,  by  Mr.  B.  E. 
Phillips,  and  was  presented  by  him  to  the  Illinois  Museum  of  Natural 
History,  where  it  bears  the  number  4941. 
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m.   THE  HIND  WINGS  OF  PALEOZOIC  OOOKBOAGHES. 

PI.  XII,  figs.  4-7. 

By  far  the  larger  part  of  the  remains  of  fossil  cockroaches  consist  of 
thetegmina,  but  in  a  few  instances  the  hind  wings  have  been  preserved, 
sometimes  by  themselves,  sometimes  in  connection  with  thetegmina; 
and,  as  a  few  additional  forms  are  illustrated  in  the  present  paper,  it 
may  be  well  to  draw  general  attention  to  them  more  carefully  than  has 
jet  been  done. 

On  previous  occasions  I  have  mentioned  the  undoubted  fact  that  the 
fore  and  hind  wings  of  Paleozoic  insects  harmonized  in  neuration  more 
completely  than  they  do  in  living  insects,  and  have  also  stated  that  even 
differentiation  in  texture,  such  as  exists  to  day  in  many  groups  (especially 
the  lower),  had  scarcely  begun,  the  neuration  being  always  equally 
apparent  in  both  wings.  That  this  latter  statement  is  not  absolutely 
trae  for  Paleozoic  insects,  that  their  fore  wings  were  of  somewhat 
denser  texture  or  tougher  consistency  than  the  hind  pair,  must,  I  think, 
he  conceded,  when  we  note  how  extremely  rarely  the  hind  wings  are 
preserved,  as  compared  with  the  fore  wings;  nevertheless,  when  they 
are  preserved,  no  such  difference  is  discernible. 

How  rarely  the  hind  wings  of  Paleozoic  cockroaches  are  known  may 
be  quickly  made  apparent  by  the  statement  that  up  to  the  present 
time  they  have  been  figured  for  only  three  European  species,  two  of 
Etoblattina  and  one  of  an  undetermined  form  {Blattina  latinervis)  and 
for  five  American,  namely,  one  species  each  of  Promylacris,  Paromy- 
^ris,  Archimylacris,  Oryctoblattina,  and  Etoblattina,  to  which  are 
*dded  in  the  present  paper  one  each  of  Mylacris  and  Etoblattina,  and 
two  others  of  independent  wings,  one  of  which  may  be  referred  to 
HStoblattina,  while  the  other,  though  nearly  perfect,  is  very  problemat- 
ical.   Those  which  are  preserved  in  connection  with  other  parts  rarely 
dhow  much  beside  the  apical  third,  so  that  our  knowledge  of  them  is 
1^8  advanced  than  it  ought  to  be  when  they  are  thus  so  much  more 
readily  determinable.    From  this  meager  showing  the  following  state- 
ments may  be  made,  though  they  are  offered  with  some  hesitation, 
from  the  fragmentary  material  on  which  they  are  based : 
It  seems  probable  from  the  general  harmony  between  the  fore  wings 
and  the  hind  pair  that  a  difference  somewhat  similar  to  that  which 
exists  between  the  fore  wings  of  Mylacridae  and  Blattinarise  will  be 
found  in  the  hind  wings.    In  no  case,  however,  have  we  yet  found  the 
costal  margin  of  the  hind  wing  preserved  in  any  of  the  Mylacridae;  but 
'^  several  of  the  Blattinarise  we  see  the  mediastinal  area  stretching 
as  a  very  narrow  vittate  field  much  more  than  half  way  to  the  apex  of 
the  wing,  much  narrower  than  is  usual  in  the  fore  wing;  while  analogy 
would  lead  us  to  infer  that  in  the  Mylacridse  it  was  relatively  much 
shorter  and  perhaps  to  a  greater  or  less  degree  triangular.    This  is  my 
reason  for  believing  it  probable  that  the  wing  figured  on  PI.  XII, 
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fig.  5-,  is  one  of  the  BlattinarisB,  to  which  is  opposed  the  close  resem- 
blance  it  bears,  in  parts  which  allow  of  any  comparison  at  all,  to  Pro- 
mylacris,  its  excessive  size,  and  the  general  composition  of  the  fauna 
from  which  it  comes,  as  will  be  stated  later  in  the  special  description 
of  this  wing. 

As  a  general  mle  the  intemomedian  area,  on  the  contrary,  apx>ears 
to  have  been  broader  than  in  the  tegmina,  and  did  not  possess  the  spe- 
<;ial  character  of  distinction  from  the  mode  of  branching  in  the  other 
areas  which  it  had  in  the  fore  wing.  In  the  latter,  for  instance,  the 
branches  of  this  area  are  generaUy  much  more  delicate  than  in  the  other 
areas,  and  are  usually  more  widely  separated  and  very  uniform.  In  all 
the  hind  wings  where  this  area  is  preserved  the  branches  are  in  no  way 
more  delicate  than  those  of  the  other  areas,  while,  with  the  exception 
of  Mylacris,  the  branches  are  as  close  as  elsewhere,  and  usually  some- 
what or  considerably  irregular.  Curiously,  in  Mylacris  the  general 
appearance  of  this  area  is  precisely  as  in  the  fore  wing,  differing  appar- 
ently only  in  being  narrower  and  tapering  less  rapidly.  The  other 
intermediate  areas  of  the  hind  wing  differ  from  their  general  character 
in  the  fore  wing  in  having  the  branches  more  of  an  arborescent  type,  in 
which  it  is  difl&cult  to  say  what  course  the  main  vein  with  its  irregular 
or  regular  breaking  up  takes,  or  on  which  side,  if  not  on  both,  the  prin- 
cipal branches  are  thrown  off  from  the  main  stem.  In  general  the 
division  of  the  scapular  and  externomedian  areas  on  the  border  is  at  or 
elose  to  the  apex  of  the  wing,  which  seems  always  to  lie,  not  at  the  end 
of  the  middle  line  of  the  wing,  but  somewhere  in  its  upper  half,  so  that 
the  wing  is  less  symmetrical  in  form  than  the  fore  wing. 

Whether  we  shall  ever  be  able  to  determine  the  characteristics  of 
different  genera  in  the  hind  vidngs  may  be  deemed  doubtful;  certainly 
not  until  a  vast  deal  more  is  known  about  them  than  now.  Possibly 
when  the  rich  Blattarian  fauna  of  Commentry  has  undergone  the 
investigation  it  awaits  at  the  hands  of  Mr.  Charles  Brongniart,  we  shall 
be  able  to  speak  more  hopefully,  but  at  present  the  genus  Etoblattina 
is  the  only  one  of  which  we  have  representatives  of  more  than  a  single 
species. 

In  Etoblattina  the  hind  wing  is  pointed-ovate,  broadest  beyond  the 
middle,  fiiUy  twice  as  long  as  broad,  with  very  straight  costa  until  the 
wing  begins  to  narrow,  and  with  a  very  ftill  and  rounded  inner  border, 
the  apex  being  not  far  from  the  middle  of  the  upper  half  of  the  wing. 
The  mediastinal  area  is  very  narrow  and  reaches  to  the  middle  of  the 
apical  half  of  the  wing  or  farther,  with  arcuate,  very  oblique  branches. 
The  scapular  vein  is  very  straight,  throws  off  very  oblique  forking 
branches  to  the  costal  margin,  first  forking  a  little  before  the  middle  of 
the  wing,  and  terminates  at  or  above  the  apex.  The  externomedian 
vein  is  likewise  straight,  first  branches  as  soon  as  or  a  little  before  the 
scapular,  the  branches  forked  or  generally  compound,  rarely  simple, 
and  nearly  or  quite  longitudinal;  they  seem  to  be  indifferently  inferior 
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or  superior,  bnt  all  either  one  or  the  other.  The  internomedian  area 
is  very  broad,  generally  occupying  fully  half  the  breadth  of  the  wing 
in  its  basal  half,  the  main  vein  straight  or  nearly  straight,  running 
obliquely  to  the  inner  margin  of  the  wing  and  ending  just  about  as  far 
toward  the  apex  as  the  mediastinal  vein;  the  branches  are  all  inferior, 
closely  crowded,  nearly  straight  and  oblique,  and  generally  simple.  Of 
the  anal  area  nothing  can  be  known  from  present  specimens,  excepting 
vhat  is*  seen  in  the  specimen  figured  on  PL  XII,  figs.  6,  7,  which  will  be 
mentioned  in  its  description,  later  in  this  paper. 

An  exception  to  these  characters  is  so  great  in  a  hind  wing,  which  I 
liaye  recently  figured  ^  and  called  an  Etoblattina,  that  I  am  now  inclined 
to  think  it  can  not  belong  to  this  genus,  but  perhaps  to  Gerablattina^ 
also  found  in  the  same  beds.  It  is  again  figured  here  in  PI.  XII,  fig.  4. 
These  exceptions  consist  in  the  form  of  the  wing,  in  which  the  apex 
(which  is  destroyed)  apparently  must  fall  about  the  middle  of  the  wing^ 
while  the  inner  border  is  much  less  full;  in  the  earlier  forking  of  both 
scapular  and  externomedian  veins,  the  former  earlier  than  the  latter; 
the  more  arborescent  or  apical  branching  of  the  externomedian  vein, 
the  branches  of  which  are  both  superior  and  inferior,  and  in  the  different 
character  of  the  internomedian  area,  which  is  by  no  means  so  broad  as 
in  all  the  EtoblattinaB  known,  and  has  only  a  few  branching,  very  oblique 
veins.  The  anal  area  is  here  preserved,  and  is  remarkable  as  being  but 
a  shorter  form  of  the  mediastinal  type. 

The  hind  wing  of  Archimylacris,  so  far  as  we  know  it,  is  again  some- 
what different.  The  form  would  appear  to  be  the  same  as  in  Btoblat- 
fcuia  and  the  mediastinal  area  similar  but  much  longer.  The  scapular 
^ein,  however,  is  very  different,  and  the  few  branches  are  distant, 
iixferior,  and  include  the  apex  at  the  margin,  extending,  indeed,  farther 
below  the  apex  than  above  it.  The  externomedian  vein  appears  to  be 
*  repetition  on  a  lesser  scale  of  the  scapular,  but  more  can  not  be  said. 

The  peculiar  character  of  the  internomedian  area  in  Mylacris  has 

^eady  been  mentioned.    All  that  can  be  further  said  of  the  hind  wing 

in  this  genus  is  that  the  externomedian  vein  (excepting  that  the  branches 

Stte  8ui>erior  and  not  inferior)  appears  to  be  a  repetition  of  the  same  area 

in  the  fore  wing  and  to  bear  a  similar  relation  to  the  internomedian  area. 

In  Paromylacris  the  scapular  and  externomedian  areas  appear  to  be 

extremely  similar  to  their  condition  in  Etoblattina,  the  division  line 

lietween  them  also  falling  at  just  about  the  pointed  apex  of  the  wing, 

vhicli,  so  far  as  can  be  seen,  has  a  similar  form. 
Probably  the  same  is  also  true  of  Promylacris,  though  this  is  entirely 

^certain  from  the  slight  fragment  of  the  apex  which  is  preserved,  for, 

on  the  contrary,  it  may  be  entirely  similar  to  the  wings  figured  on 

PL  XII,  fig.  5. 

» Bull.  U.  S.  Geol.  Surv.,  No.  101,  pi.  2,  Fig.  k. 
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lY.  POSSIBLE  MIMICBY  IN  PALBOZOIO  GOGKBOAOHES. 

Before  finishing  these  iDtroductory  remarks  I  wish  to  draw  atteQtion 
to  a  topic  imnsual  in  such  a  connection.  In  studying  protective  resem- 
blance and  mimicry  among  living  animals,  the  exceedingly  common 
occurrence  of  these  phenomena  has  often  forced  upon  me  the  conclu- 
sion that  they  have  not  been  limited  in  their  scope  to  recent  times,  but 
must  have  existed  in  past  epochs  and  even,  to  some  extent  at  least^  in 
very  remote  epochs.  This  is  a  natural  conclusion  from  the  universality 
of  their  present  occurrence.  Hardly  an  animal  exists  that  does  not 
actually  owe  its  existence  to  some  feature  or  features  in  its  form  or 
coloring.  This  statement  will  doubtless  appear  strong  to  those  who  are 
unacquainted  with  or  have  not  considered  the  facts.  Let  me  reenforce 
it  in  the  words  of  its  latest  exponent,  M.  F^lix  Plateau,  the  well-known 
professor  in  the  University  of  Gand: 

The  thesis  I  wish  to  sustain,  in  agreement  with  naturalists  of  high  merits  wonld 
demonstrate  that  the  phenomena  [of  mimicry]  are  general;  that  is  to  say ,  that  there 
are  hardly  any  animals  which,  in  at  least  some  one  of  the  stages  of  their  existence, 
do  not  have  recourse  to  imitation;  that  in  our  own  countries,  in  temperate  Europe, 
in  Belgium  itself,  the  zoologist  who  is  really  an  observer  meets  at  every  step  cases 
of  dissimulation  which  are  every  whit  as  striking  as  [nele  c^ent  en  rien]  those 
which  tropical  nature  offers  us.^ 

The  arguments  I  have  used  in  my  own  essay  on  the  subject^  attempt 
to  show  that  in  the  very  nature  of  things  protective  resemblance  must 
prevail  in  a  world  where  creatures  are  the  food  of  others,  and  where 
they  escape  destruction  only  when  less  easily  or  less  frequently  seen 
by  their  predaceous  foes  than  their  fellows.  From  this  standpoint  it 
would  be  difficult  to  refrain  from  the  logical  conclusion  that- protective 
resemblance  was  nearly  or  quite  as  much  a  feature  of  past  life  as  it  is 
of  present. 

Naturally,  since  coloring  forms  the  most  important  or  the  most  com- 
mon part  of  protection,  proof  of  such  protection  can  not  be  derived  from 
the  fossils.  But  pattern  of  markings  is  also  a  conspicuous  element  of 
protection  Id  existing  types,  and  in  a  few  fossils  among  insects  we  can 
detect  markings  of  a  precisely  similar  nature  to  some  which  in  existing 
insects  can  be  proved  protective;  but  here  habit  and  association  are 
often  necessary  factors,  and  these  can  usually  only  be  inferred  in  the 
extinct  types,  but  inferred  in  some  instances  with  considerable  reason- 
ableness. The  examples  which  I  have  in  miud  are  all  drawn  from  Ter- 
tiary faunas;  but  I  refer  to  the  matter  here  since  it  seems  to  me  fairly 
reasonable  to  look  upon  some  forms  of  Carboniferous  cockroaches  as 
probably  imitative  and  thereby  protective.  The  first  cockroach  wing 
ever  described  was  first  described  as  a  fern  leaf,  and  in  all  or  nearly 
all  the  localities  where  their  remains  have  been  found  they  are  asso- 
ciated with  fern-leaves  in  immense  abundance.    While  searching  for 

1  Bull.  Acad.  Koy.  Belg.  (3),  XXIII,  92  [1892].  . 

>  Atlantic  Monthly,  Feb.,  1889;  Butt.  east.  TJ.  S.  and  Canada,  710-720. 
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their  remains  in  the  Permian  deposits  at  OassyiUe  I  was  mncii  stracfe 
by  this  resemblance  and  was  repeatedly  obliged  to  ase  tbe  glass  to 
determine  whether  It  was  the  wing  of  a  cockroach  or  the  frond  of  a  feiii 
I  had  nncovered,  and  the  inatancee  are  not  rare  where  they  agree  com- 
pletely in  size.  The  general  distribution  of  the  nervurea  is  to  cursory 
view  the  same  in  each,  and  the  form  is  often  nearly  identical.  Only  the 
difi'erentiation  of  the  anal  area  ia  the  cockroach  wing  at  once  distin- 
guishes them,  but  this  is  really  a  feeble  point 
§j^^  and  would  often  be  noticed  only  by  an  expert, 
/jt^^  To  show  how  close  tbe  general  resemblance  is 
K/nli^  I  plaee  here  side  by  side  figures  of  a  cockroach 
WHll^s  ■wing  and  a  fern  frond  found  associated  in  the 
l/il\\^  same  beds '  and  ask  whether  it  is  not  plausi- 
ti  ImVvI  ^^®  '*'  "iippose  that  tbe  intimacy  of  the  resem- 
mIw  blance  is  due,  as  such  an  instance  of  associated 
organisms  would  now  be  regarded  if  the  color 
agreed,  to  the  action  of  selection  in  producing 
protective  resemblance.  The  ordinary  color  of 
the  tegmina  of  existing  cockroaches  is  brown 
™'™'  or  testaceous,  yet  there  are  not  wanting  numer- 

ous examples,  at  least  in  the  tropics,  where  they  are  as  green  as  tbe 
leaves  of  ordinary  vegetation.  , 

V.  THB    BUBOPKAK    8PE0IBS    OF   ETOBLATTINA,    WITH  DESCRIPTION 
OF   A  HEW  FORM. 

For  the  conveoience  of  students  a  first  essay  is  here  made  to  tabu- 
late the  European  species  of  Btoblattina,  the  genus  of  cockroaches  most 
numerously  represented  in  Carboniferous  times,  both  in  Europe  and 
America.  All  the  species  described  up  to  the  present  time  are  intro- 
duced, together  with  a  new  British  species,  a  description  of  which  is 
added.  It  will  be  seen  that  Deichmiiller's  var.  steisneri  (regarded  by 
him  as  a  form  of  JJ.  Jlabellata),  and  Geinitz's  var.  dyadica  (regarded  by 
him  as  another  form  of  the  same),  are  considered  distinct  species;  and 
that  E.  rollei  Deichm.  is  not  included,  this  last  being  more  probably 
a  Gerablattina.  H.  peachii  Woodw.  ia  also  omitted,  as  the  tegmina 
are  undeveloped,  and  therefore  present  no  features  which  could  admit 
it  into  the  table.  On  the  other  hand,  Blattina  intermedia  Gold,,  formerly 
described  by  me  as  a  Gerablattina,  has  had  new  light  thrown  upon  it 
by  Kliver,  showing  it  to  be  an  Etoblattina,  and  it  is  accordingly  intro- 
duced here. 

vheB  tha  lUutratlon  was  ne«ded  did  not  admit  of  a  better  choics.    The  plant  ia  ftom  Ihe  roof  Bhateg      • 
of  tb«  Wayneetmrg  ci>aL,  above  the  "roof  coal"  at  Caaayjlle  and     .  copied  from  one  of  the  figuren  in 
foDtaiue  and  Wblte'a  Permian  Flora  (Rep.  Tenn,  Geol.  Surv.,rP|.    Tbe  insect  cornea  ftom  the  shale* 
Ttdoh  sepukte  the  "mof  coal''  from  tbe  main  coal  beneath,  at  the  game  locallt}'. 
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Table  of  the  European  species  of  Eteiblattina, 

a'.  Tegmina  broad,  at  most  but  little  more  than  twice  m  long  m  broad,  the  medias* 

tinal  area  nsnally  broad  at  base^  here, generally  occapying  a 
third  or  more  of  the  tegmina. 
¥,  Mediastinal  area  tapering  gradually,  and  relatively  long;  more,  often  much 

more,  than  four  times  as  long  as  greatest  breadth. 
c'.  Relatively  slender,  the  tegmina  distinctly  more  than  twice  as  long  as  broad. 
dK  Apical  margin  divided  between  the  scapular  and  extemomedian  areas. 

1.  E,  labachensie, 
d^.  Apical   margin  divided    between  the   extemomedian  and  intemomedian 

areas 2.  E,  intermedia, 

c^.  Tegmina  broad,  not  more  than  twice  as  long  as  broad,  the  immediate  apex 

occupied  by  the  extemomedian  branched. 
dK  Tegmina  less  than  twice  as  long  as  broad;  mediastinal  area  reaching 
nearly  to  the  middle  of  the  distal  half  of  the  tegmina;  exter- 
nomedian  vein  first  forking  not  before  the  middle  of  the  teg- 

mina 3.  E,  propria, 

d^,  Tegmina  twice  as  long  as  broad ;  mediastinal  area  hardly  extending  beyond 
the  middle  of  the  tegmina ;  extemomedian  vein  first  branching 

far  before  the  middle  of  the  tegmina 4.  E,  deiehmUlleri. 

h^.  Mediastinal  area  tapering  rapidly  and  relatively  short,  less,  often  mnch  less^ 

than  four  times  as  long  as  basal  breadth, 
c^  Intemomedian  area  long  and  numerously  branched,  falling  bnt  little  short  of 

the  apex  of  the  tegmina. 
d^.  Humeral  angle  prominent,  the  tegmina  less  than  twice  as  long  as  broad. 

5.  E,  eteinhachenaie. 
d^.  Humeral  angle  roundly  excised,  the  tegmina  more  than  twice  as  long  as 

broad 6.  E,  primceva, 

c^.  Intemomedian  area  relatively  short  and  with  few  branches,  falling  far  short 

of  the  apex  of  the  tegmina.  * 

d^.  Mediastinal  vein  with  frequent  branches;  scapular  branches  few,  mostly 

forked  deeply  or  compound 7.  E,  deanensis. 

d'^.  Mediastinal  vein  with  infrequent  branches ;  scapular  branches  numerous,. 

mostly  simple  or  only  apically  forked 8.  E,  lanoeolata^ 

a^,  Tegmina  relatively  slender,  rarely  less  than  two  and  a  half  times  as  long  as- 
broad,  the  mediastinal  area  usually  rather  slender  and  ribbon- 
shaped,  not  or  scarcely  broader  at  base  than  in  the  middle,  and 
rarely  occupying  more  than  a  fourth  of  the  basal  width  of  the 
tegmina. 
5'.  Tegmina  distinctly  less  than  three  times  as  long  as  broad. 
cK  Intemomedian  area  long  but  far  from  attaining  the  apex  of  the  tegmina^ 

rarely  prolonged  by  distinct  sinuosity  of  the  main  vein.^ 
d^.  Mediastinal  area  extending  well  beyond  the  middle  of  the  tegmina.  \ 

e\  Extemomedian  vein  first  branching  beyond  the  middle  of  the  tegmina. 

9.  E,  carhonarta, 
e^.  Extemomedian  vein  first  branching  far  before  the  middle  of  the  teg- 
mina. 
/^.  Tegmina  of  large  or  medium  size,  well  rounded  at  apex ;  extemome- 
dian area  expanded  and  on  the  margin  as  important  as  the  scap- 
ular. 
g^.  First  scapular  branch  arising  far  before  the  succeeding,  near  the 
middle  of  the  basal  half  of  the  tegmina;  intemomedian  vein 
scarcely  sinuate 10.  E.  ruewma 

1  This  is  only  conjectural  in  E,  mantidioidet,  but  indicated  by  the  parts  preserved. 
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Table  of  the  European  species  of  Eioblattina — Continued. 

^.  First  Bcapniar  branch  arising  but  little  before  the  middle  of  the  teg- 
mina  and  at  ordinary  distance  before  the  succeeding;  inter- 

nomedian  vein  strongly  sinuate 11.  E,  dyadioa, 

/>.  Tegmina  of  small  size,  subacuminate  at  apex;  extemomedian  area 
compressed  and  on  margin  of.  much  less  importance  than  the 

scapular 12.  E,  parvula. 

(P.  Mediastinal  area  scarcely  if  at  all  surpassing  the  middle  of  the  tegmina.^ 
eK  Scapular  and  extemomedian  veins  first  branching  at  nearly  the  same 
point.* 
p.  Primary  offshoots  of  the  extemomedian  vein  numerous. 
g^.  Course  of  the  extemo-inter^omedian  interspace  gently  oblique,  arc- 
uate   13.  E,  manebaohensis. 

^,  Course  of  the  externo-internomedian  interspace  strongly  oblique,  sin- 
uous   14.  E.  ornatissima. 

fK  Primary  offshoots  of  the  extemomedian  veinpnly  two  or  three  in  num- 
ber    15.  E,  anthracophila, 

^.  First  branching  of  the  extemomedian  vein  far  beyond  that  of  the 

scapular 16.  E.  mantidioides, 

<^.  Intemomedian  area  very  long,  nearly  reaching  the  apex,  or  reaching  the 
apical  margin,  often  prolonged  by  distinct  sinuosity  of  the  main 
vein. 
d^.  Mediastinal  area  extending  well  beyond  the  middle  of  the  tegmina. 
e'.  Scapular  vein  first  branching  far  beyond  the  middle  of  the  tegmina. 

17.  E,  johnaoni, 
^,  Scapular  vein  first  branching  before,  often  far  before,  the  middle  of  the 
tegmina. 
p.  All  the  intemomedian  branches  simple  or  simply  forked. 
g^.  Scapular  vein  first  branching  at  some  distance  before  the  extemo- 
median   18.  E.  dohrnii, 

g^.  Scapular  vein  first  branching  but  little  before  the  extemomedian. 
h^.  Mediastinal  and  scapular  branches  with  normal  obliquity ;  inter- 
nomedian  branches  frequent,  with  normal  obliquity. 

19.  E.  didyma, 

A*.  Mediastinal  and  scapular  branches  very  longitudinally  oblique ; 

intemomedian  branches   exceedingly  few  and   longitudinally 

oblique 20.  E.bituminosa. 

/'.  Some  apical  branches  of  the  intemomedian  vein  compound. 

21.  E.  anaglyptica. 
^'  Mediastinal  area  hardly  reaching  the  middle  of  the  tegmina. 
tf'.  Scapular  vein  in  the  middle  of  its  course  receding  from  the  margin  to 

reach  the  middle  line  of  the  tegmina 22.  E,  leptophlebica. 

^>  Scapular  vein  in  the  middle  of  its  course  hardly  receding  from  the  mar- 
gin and  nowhere  nearly  reaching  the  middle  line  of  the  teg- 
mina  - 23.  E,  fiabellata. 

^•Tegmina  distinctly  more  than  three  times  as  long  as  broad;  intemomedian 

area  long  and  slender. 
^*  I&temomedian  area  not  nearly  reaching  the  apex  of  the  tegmina,  with  no 
extension  by  the  distal  sinuosity  of  the  main  vein. 
^*  Tegmina  less  than  20  mm.  long;  course  of  the  main  scapular  vein  dis- 
tinctly sinuous,  and  at  one  point  nearly  reaching  the  middle 
line  of  the  tegmina 24.  E,  affinis. 

•^««  Ib  eo^jeotaral  but  probable  in  E.  ornatisgima  by  the  brief  extent  of  the  scapular  area. 
^'*^J*'tMal  again,  but  probable,  with  £.  ornatissima. 

Bun.  124 3 
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Table  of  the  European  species  of  Etoblattina — Continued. 

d^,  Tegmina  more  thnn  30  mm.  long;  coarse  of  the  main  scapular  vein  nearly 

or  quite  straight,  at  no  point  nearly  attaining  the  middle  line 

of  the  tegmina. 

6*.  Tegmina  subequal  on  distal  half  (apparently;  the  only  specimen  is 

broken) y  the  extemomedian  vein  with  regular  offshoots  from 

the  middle  of  the  tegmina  outward 25.  E,  euglyptica. 

e^,  Tegmina  tapering  considerably  throughout  the  distal  half,  the  extemome- 
dian branches  all  arising  close  to  the  apex  from  two  stems  which 

unite  at  or  before  the  middle  of  the  tegmina 26.  E,  eUmgata. 

c^.  Intemomedian  area  nearly  reaching  the  ajiex  of  the  tegmina  by  the  distal 

sinuosity  of  the  mail)  vein. 

d*.  Extemomedian  vein  first  forking  well  before  the  middle  of  the  tegmina^ 
with  many  branches ;  distal  portion  of  anal  area  with  numer- 
ous branches 27.  E,  stelzneri. 

d^,  Extemomedian  \ein  first  forking  at  some  distance  beyond  the  middle  of 
the  tegmina,  with  few  branches ;  distal  portion  of  anal  area 
with  few  branches 28.  E,  weisHgensia, 

Etoblattina  deanensis  sp.  nov. 

PI.  XII,  figs.  1,  3. 

The  fore  wing  has  a  very  regular  elongate  oval  form,  tapering  with 
considerable  regularity  beyond  the  middle  third  of  the  tegmina,  the 
anal  area  by  its  fullness  interfering  a  little  with  the  regularity;  it  is  a 
little  more  than  two  and  a  quarter  times  as  long  as  broad;  the  costal 
margin  has  a  very  regular  and  moderately  convex  curve,  while  the  inner 
margin,  beyond  the  fuller  and  more  convex  anal  area,  is  nearly  straight; 
the  tip  is  imperfect  in  the  two  specimens  known.  The  veins  originate 
slightly  above  the  middle  of  the  tegmina  and  at  first  all  curve  upward, 
but  not  so  strongly  as  in  U.  primceva,  to  which  this  species  is  most  nearly 
allied,  so  that  the  extemomedian  vein  passes  more  nearly  through  the 
middle  of  the  tegmina.  The  mediastin  al  vein  passes  in  a  scarcely  sinuous 
course  to  somewhat  beyond  the  middle  of  the  front  margin,  emitting 
about  half  a  dozen  nearly  straight,  simple  or  deeply  forked  branches. 
The  scapular  vein  is  broadly  and  gently  sinuous,  extending  to  the 
apical  margin  a  very  little  above  the  apex,  begins  to  fork  before  the 
middle  of  the  proximal  half  of  the  tegmina,  and  has  four  subequidistant 
branches,  of  which  the  first  is  compound,  the  others  forked  or  simple. 
The  extemomedian  vein  first  forks  near  the  middle  of  the  tegmina, 
where  it  divides  into  two  very  similar,  weakly  arborescent,  longitudinal 
stems  carrying  about  ten  or  a  dozen  veinlets  to  the  apical  and  to  the 
outer  portion  of  the  inner  margin.  The  intemomedian  vein  ia  very 
regularly  and  rather  gently  arcuate  except  for  a  slight  apical  sinuosity 
which  carries  it  nearly  to  the  apical  sixth  of  the  tegmina,  and  has  about 
five  nearly  straight  branches,  some  of  the  basal  ones  simply  or  doubly 
forked.  The  anal  furrow  is  not  very  deeply  impressed,  very  regularly 
but  not  very  strongly  arcuate,  and  ends  at  about  the  middle  of  the 
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tegmina.    The,  anal  veins  consist  of  two  sets,  rather  widely  separated  at 
the  base,  the  inner  set  consisting  of  a  several-branched  main  stem  snb- 
parallel  to  the  anal  fnrrow,  the  enter  to  four  or  five  simply  or  doubly 
forked,  approximated,  slightly  divergent  ner vales,  more  nearly  longi- 
tudinal than  the  other  set. 

The  two  specimens  known,  one  with  its  reverse,  are  coal  black;  the 
one  with  its  reverse  is  nearly  perfect,  having  lost  only  the  shoulder  and 
the  apical  margin;  the  other  specimen  consists  of  two  tegmina,  of  one 
of  which  only  the  base  and  the  anal  area  is  preserved  and  which  lies 
partially  concealing  the  reversed  face  of  the  other,  of  which  the  basal 
portion  and  considerable  of  the  apex  is  lost.  Excepting  in  the  anal  and 
intemomedian  areas  the  veins  are  pronounced,  being  deeply  incised;  in 
the  intemomedian  area  they  are  very  delicate.  Toward  the  apex  of  the 
tegmina  an  exceedingly  delicate  reticulation  can  be  detected  in  the 
interspaces,  which  gives  way  in  the  center  of  the  tegmina  to  a  very  close 
series  of  dulled  cross-lines,  and  become  in  the  scapular  area  parallel  to 
the  nearer  margin. 

Length  of  the  tegmina,  38  mm.;  breadth,  13.26  mm. 

The  two  specimens  differ  from  each  other  in  hardly  anything  but  the 
simplicity  or  complexity  of  the  several  branches  of  the  main  veins,  par- 
ticularly in  the  upper  stem  of  the  externomedian  vein  and  the  princi- 
pal branches  of  the  intemomedian  vein.  In  one,  however,  the  costal 
niargin  appears  to  be  distinctly  more  arcuate  than  in  the  other. 

The  species  is  plainly  most  nearly  allied  to  U.  primceva,  from  which 

it  differs  in  its  more  elongate  form,  apical  tapering,  the  lack  of  an 

extreme  basal  branch  of  the  scapular  vein,  the  far  greater  importance 

though  later  branching  of  the  externomedian  vein,  the  narrower  and 

flhorter  intemomedian  area  and  its  simpler  apical  branching,  the  more 

^gnlar  curve  of  the  anal  furrow,  the  entire  system  of  anal  veins,  and 

^6  lower  course  of  all  the  main  veins  through  the  middle  area  of  the 

"tegmina. 

The  specimen  with  reverse,  fig.  1,  comes  from  Foxe's  bridge,  in  the 

forest  of  Dean,  Gloucester,  England.    The  other   was   collected  by 

^.  Stock  at  Crump  meadow,  in  the  Forest  of  Dean.    Both  are  in  the 

^oDection  of  Mr.  R.  D.  Lacoe,  in  which  they  bear  the  number  2132  a-&,  c. 

^  A  LIST  OP  THE  DESOBIBED  EUROPEAN  PALEOZOIC  COCKROACHES. 

The  species  in  this  list  are  arranged  alphabetically  under  each  genus, 
^t  the  genera  are  in  a  natural  order.  Several  species,  because  too 
^rfectly  known,  are  not  mentioned,  as  they  can  not  be  placed.  Such 
^Bhttina  Ugniperda  Kusta,  from  Lubnti,  Bohemia;  B,  neuropteroidcs 
^pp.and  B.  rarinervis  Gopp.,  from  an  unnamed  locality;  B.  tischbeini 
^!^^ from  Hirschbach,  Germany,  and B,  venosa Gold.,  from  Wemmets- 
^ffller,  Bhenish  Prussia.  Etohlattina  peachii  Woodw.,  from  Kilmaurs, 
Scotland,  is  also  omitted,  as  the  undeveloped  tegmina  hardly  allow  it 
to  he  definitely  placed. 
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A  list  of  the  described  European  Paleozoic  eockroatkeit 

Etoblattina  affinis  (6old.)>  LobejUn  and  Wettin,  Saxony, 
anaglyptica  (Germ.),  Wettin,  Saxony, 
bitominosa  (KnSta)',  LabnlK;  Bohemia, 
caibonaria  (Germ.),  Wettin,  Saxony, 
deanensis  Soadd.;  Forest  of  Dean,  Gloncester,  England, 
deichmiilleri  (Gein.)^,  Weissig,  Saxony, 
didyma  (Germ.),  Wettin,  Saxony;  Manebach,  Saxe- Weimar, 
dohmii  Scndd.,  Wettin,  Saxony, 
dyadica  (Geln.)^,  Weissig,  Saxony, 
elongata  (Gein.),  Weissig,  Saxony, 
englyptica  (Germ.),  Wettin,  Saxony, 
flabellata  (Germ.),  Wettin  and  Weissig,  Saxony, 
intermedia  (Gold.),  Wemmetsweiler,  Rhenish  Prussia. 
Johnsoni  Woodw.,  Dudley,  England, 
labachensis  (Gold.),  Labach,  Rhenish  Prussia, 
lanceolata  (Sterz.),  Lugau,  Saxony, 
leptophlebica  (Gold.),  Lobejun,  Saxony, 
manebachensis  (Gold.),  Manebach,  Saxe- Weimar, 
mantidioides  (Gold.),  Durham,  England, 
omatissima  Deichm.,  Griigelborn,  Rhenish  Prussia, 
parvula  (Gold.),  LobejUn,  Saxony, 
primseva  (Gold.),  Saarbrlicken,  Rhenish  Prussia, 
propria  Kliver,  Saarbrlicken,  Rhenish  Prussia, 
russoma  (Gold.),  LobejUn,  Saxony, 
steinbachensis  Kliv.,  Steinbachthal,  Rhenish  Prussia, 
stelzneri  (Deichm.),*  Weissig,  Saxony, 
weissigensis  (Gein.),  Weissig,  Saxony. 
Gerablattma  clathrata  (Heer),  Manebach,  Saxe-Weiman 
geinitzi  (Gold.),  LobejUn,  Saxony, 
germari  (Gieb.),  Wettin,  Saxony, 
goldenbergi  (Mahr),  Manebach,  Saxe- Weimar, 
mahri  (Gold.),  Manebach,  Saxe-Weimar. 
miinsteri  Scudd.,  Wettin,  Saxony, 
producta  Scudd.,  Wettin,  Saxony, 
robusta  Kliv.,  Wemmetsweiler,  Rhenish  Prussia. 
roUei  (Deichm.),^  GrUgelborn,  Rhenish  Prussia, 
scaberata  (Gold.),  Altenwald,  Rhenish  Prussia, 
weissiana  (Gold.),  BrUcken,  Rhenish  Bavaria. 
Anthracoblattina  camerata  Kliv.,  Dudweiler,  Rhenish  Prussia. 

dresdensis  (Gein.-Deichm.),  Klein  Opitz,  Saxony. 

Incerta  Kliv.,  Dudweiler,  Rhenish  Prussia. 

lubnensis  (Kusta),^  Lubn^,  Bohemia. 

porrecta  (Gein.),  Weissig,  Saxony. 

remigii  (Dohm),  Cusel,  Rhenish  Bavaria. 

rtickerti  (Gold.),  Stockheim,  Bavaria. 

scudderi  Gold.,  Wemmetsweiler,  Rhenish  Prussia. 

sopita  Scudd.,  Weissig,  Saxony. 

spectabilis  (Gold.),  Weissig?  and  Lobejun,  Saxony. 

wagneri  Kliv.,  Lobejun,  Saxony. 

winteriana  (Gold.),  Dudweiler,  Rhenish  Prussia. 

^BlatHna  {Etoblattina)  Htuminosa 'Kxista. 

^Blattina  (Etoblattina)  earbonaria,  var.  deichmiiXUri  Gein. 

'Blattina  {Etoblattina)  flabellata,  var.  dyadica  Gein. 

*  Etoblattina  flabeUata,  var.  stelzneri  Deichm. 

^  Etoblattina  rollei  Deichm. 

*JBlattina  {Anthracoblattina)  lyJbneniii^  Kusta. 
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A  liitof  tha detoribed  PaUotolc eocliroaoket-~Coatlwiioi. 

Henuatoblattiua  kiTkbji  (Woodn.),  Fifeshlre,  Scotland. 

lebacbeiiBiii  (Gold.),  Lebach,  Bheniali  Pmasia. 
w emmets weileriensis    (Gold.),    Wemmetsweiler,  Bhenish 
FrasBia. 
ProgoDobUUina  fritschii  (Heer),  Hanebacb,  Saze-Weimar. 

helvetica  (Heer),  EibignoD,  Sn'itzerlsnd. 
Ocyotoblattina  amdti  Kuata,  Tiemonud,  Bohemia, 
oblouga  Deiohm.,  Weisiig,  Ssioay . 
reticulata  (Oerm.),  Wettin,  Saionj. 
Petrablattjua  gracilia  (Gold.),  Lebaoh,  Rbeniab  Frussia. 
Leptoblattina  eiilia  Woodw.,  Dudley,  England. 

insignia  (G«ld.),  Dadweiler,  Rbeuish  Prossia. 

VII.   THE    TEBMINOLOGY    OF    THE   NEtTEATION. 

In  explanation  of  the  terminology  here  used  for  the  neuration  of  the 
tegmina  and  wings  of  Paleozoic  cockroaches,  and  in  which  I  have  sim- 
ply followed  Heer,  the  accompanying  figure  of  one  of  the  tegmina  of 


*^,«^ 


Flo  S.—EUMatHna  fluzons,  with  the  nnmencUtare  at  tha  porta. 

Etoblattina  mazona  from  the  Carboniferous  beds  of  Illinois  is  introduced, 
enlarged  two  diameters,  with  the  veins  at  the  base  of  the  tegmina 
named,  and  the  areas  marked  along  the  margin.  These  names  are 
employed  in  all  the  descriptions. 

TABLE  OF  THE  QENBRA  OF  AMERICAN  FOSSIL   COCKROACHES. 

This  table  ia  alao  applicable  to  the  European  genera,  for  one  Paleo* 
zoic  genns  not  yet  found  in  America  is  included  in  it,  distinguisbed  by 
an  asterisk  following  it.  Leptoblattina,  exclusively  European,  is  not 
included,  as  the  neuration  of  the  tegmina  is  too  obscure  to  place  it. 
A.'  All  BIZ  of  the  mam  Terns  of  tegmina  independent  (excepting  Bometimes  in  the 
basal  fourth  of  the  tegmina);  anal  vaina  impinging  on  the  hind 

margin PAL^OBLATTARI.a;. 

B'  Brauehea  of  the  mediaatinal  vein  arranged  in  a  radiate  manner,  mostly  spring- 
ing from  a  ^^ommon  point  at  the  base  of  the  tegmina;  mediastinal 
ares  eubtn angular,  uniformly  tapering  apicaUy  ....  W'(\.s.cb.voie.. 
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o'.  All  or  very  nearly  all  the  branches  of  the  mediastinal  vein  arising  close  to 
the  base  of  the  tegmina. 
d'.  Mediastinal  and  scapular  areas  together  occupying  less  than  half  the 
tegmina. 

e' .  Scapular  area  larger  than  the  mediastinal 1.  Mylacris. 

e^.  Scapular  area  smaUer  than  the  mediastinal 2«  Promylacris. 

tP,  Mediastinal  and  scapular  areas  together  occupying  half  or  more  than  half 
the  tegmina. 
f'.  Tegmina  narrow;  extemomedian   area  small   and  compressed,  scarcely 

expanding  apically 3.  lAthomylacris. 

e^.  Tegmina  broad ;  extemomedian  area  expanding  apically  4.  Paromylacris. 
c^.  A  number  of  the  apical  branches  of  the  mediastinal  vein  arising  beyond  the 
base  of  the  tegmina,  and  scarcely  partaking  of  the  radiate  arrange- 
ment of  the  others 5.  Necymylacris. 

B^.  Branches  of  the  mediastinal  vein  arising  at  regular  intervals  from  a  principal 

stem;  mediastinal  area  generally  band-shaped Blattinari^. 

cK  Interuomedian  vein  long,  terminating  beyond,  rarely  at,  the  middle  of  the 
outer  half  of  the  tegmina;  scapular  and  extemomedian  areas 
together  generally  covering  less  than  one  half  of  the  tegmina. 
dK  Mediastinal  area  comparatively  short,  rarely  exceeding,  seldom  equaling, 
two-thirds  the  length  of  the  tegmina. 
e> .  Extemomedian  branches  inferior,  so  tliat  the  nervnles  divaricate  on  either 
side  of  the  scapular-extemomedian  interspace . .  6.  Microblattina, 
«^.  Extdrnomedian  branches  superior,  so  that  the  nervnles  divaricate  on  either 
side  of  the  extemomedian- interuomedian  interspace. 
/'.  Scapular  area  extending  beyond  and  embracing  the  extreme  tip  of  the 
tegmina  by  the  backward  sweep  of  the  main  vein;  extemomedian 

area  comparatively  small 7.  Archimylaoris, 

P,  Scapular  area  not  reaching  tip  of  tegmina,  the  extremity  of  the  main 
vein  curving  only  upward;  extemomedian  area  comparatively 
large. 
g^,  Extemomedian  and  interuomedian  veins  sinuous,  distinctly  diverging 

around  a  median  stigma 8.  B^Xohlatiina, 

g\  Extemomedian  and  interuomedian  veins  nearly  straight,  with  little 

or  no  median  repulsion 9.  Etohlattina, 

d^.  Mediastinal  area  long,  usually  at  least  three-fourths  the  length  of  the 
tegmina,  sometimes  nearly  reaching  the  tip. 
e'.  Branches  of  scapular  vein  superior. 
/".  Extemomedian  branches  superior,  so  that  the  nervnles  divaricate  on 
either  side  of  the  extemomedian-internomedian  interspace. 

10.  Gerablattina, 
p,  Extemomedian  branches  inferior,  so  that  the  nervnles  divaricate  on 
either  side  of  the  scapular-extemomedian  interspace. 

11.  Anthrawblaiii'nAi, 

t^.  Branches  of  scapular  vein  inferior 12.  Hermaioblaiiina* 

c^.  Interuomedian  vein  short,  terminating  before  the  middle  of  the  outer  half 
ot  the  tegmina ;  scapular  and  extemomedian  areas  together  gen- 
erally covering  more  than  half  the  tegmina. 
d".  Branches  of  extemomedian  vein  inferior. 
e' .  Principal  veins  closely  crowded  in  the  basal  half  of  the  tegmina ;  branches 
uniformly  distributed  all  over  the  wing;  scapular  area  terminat- 
ing above  the  apex  of  the  tegmina 13.  Frogonoblatiina, 
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e*.  Principal  veins  widely  separated  in  the  basal  half  of  the  tegmina; 
branches  much  more  closely  crowded  in  some  parts  of  the  tegmina 
than  in  others ;  scapular  area  terminating  below  the  apex  of  the 

tegmina 14.  Oryctohlattina, 

€P»  Some  or  all  of  the  branches  of  extemomedian  vein  superior. 

0^  Extemomedian  vein  directed  toward  the  distal  half  of  inner  border  of 

tegmina;  internomedi an  vein  moderately  long..  15.  Porohlattifia, 

e^.  Extemomedian  vein  directed  toward   and  terminating  at  or  but  little 

beyond  the  middle  of  the  inner  border  of  tegmina;  internomedian 

vein  very  short 16.  Petrahlattina» 

A.*.  Two  or  more  of  the  six  principal  veins  of  tegmina  amalgamated  through  the 

whole  or  the  greater  part  of  their  length ;  most  of  the  anal  veins 
impinging    on  the  anal  furrow  or  forming  a  fusiform   bunch 

directed  toward  the  tip  of  the  furrow NEOBLATTAELE. 

B^.  Surface  of  tegmina  distinctly  divided  into  four  fields,  each  occupied  by  a 

principal  vein  (Mesozoic  genera). 
0^.  Tegmina  diaphanous,  rounded  at  tip,  not  strongly  vaulted;   anterior  main 

vein  sinuous,  falling  abort  of  apex 17.  Neorthrohlattina, 

(?*  Tegmina  coriaceous,  more  or  less  pointed  at  tip,  strongly  vaulted  at  base; 
anterior  main  vein  straight,  terminating  at  or  below  the  apex. 

18.  Scutinohlattina, 

B'.  Surface  of  tegmina  not  distinctly  divided  into  four  fields,  but  either  into  three 

or  the  neuration  greatly  confused  by  adventitious  folds  (Cenozoic 

genera). 

^'  Fore  wings  without  a  longitudinal  fold ;  neuration  normal. 

^'.  Internomedian  branches  mostly  arising  from  a  dichotomous  division  of  two 

main  stems 19.  Zetohora, 

<i'.  Internomedian  branches  mostly  arising  as  simple  inferior  branches  of  two 

main  stems 20.  Homoeogamia. 

^*  Fore  wings  with  a  longitudinal  fold,  interfering  with  the  neuration. 

21.  Paralatindia, 

PAL^EOBLATTARI^E. 

lie  geological  range  of  this  ancient  type  of  cockroaches  was  formerly 
Apposed  to  be  limited  to  Paleozoic  time  and  specifically  to  Carbonifer- 
^^  and  Permian  rocks;  but  it  has  since  been  shown  that  it  occurs  in 
some  numbers  in  the  Trias  of  Colorado,  which  now  forms  its  upper 
^t;  inferiorly  it  has  been  found  scantily  in  the  Millstone  Grit,  but 
there  can  be  little  doubt  that  its  actual  appearance  on  the  earth  was 
atamnch  earlier  epoch.^ 

Although  our  knowledge  has  been  vastly  extended  within  the  past 
fifteen  years  and  the  number  of  known  species  has  been  multiplied 
^^^ly  fourfold,  principally  from  additions  in  this  country,  the  number 
^^  genera  has  increased  by  only  about  two-thirds,  and  the  number  of 
primary  groups  remains  the  same.  We  are  now  acquainted  with  six- 
*^ft  genera  and  about  two  hundred  species,  by  far  the  larger  part  of 
▼hich  belong  to  one  of  the  two  principal  divisions,  the  Blattinariie. 


'^i>'<Bo62attina  dottviUei  BroQgn.,  from  the  lower  part  of  the  Upper  Silurian  of  Jurques,  Calvados, 
^Qnee, regarded  by  Brongniart  as  a  cockroach,  appears  to  me  from  his  figures  to  beloug  to  the  oeu- 
"^^vudterieft,  and  therefore  it  is  not  considered  here. 


L 


1^  lOCEBlCiklil  F08B1L  COCKROACHEa 

MYIjACRIBJE. 

This  group  of  PalsBoblattariaB,  with  a  single  exception  (iVowyZoom 
harei),  found  in  the  Barren  Goal-measures,  is  confined  to  the  true  Pro- 
ductive Coal-measures,  and,  as  far  as  definitely  known,  to  American 
deposits.  Brongniart,  as  pointed  out  above  (p.  21),  states  that  Myla- 
cridsB  are  common  in  the  Coal-measures  of  Gommentry,  in  France,  and 
there  is  qo  reason  to  doubt  his  statement,  but  the  proof  of  it  has  not 
yet  been  published.  Considering  that  they  are  unknown  in  iPermian  or 
later  rocks,  and  seem  to  represent  an  older  type  than  the  Blattinariae,^ 
it  is  a  little  surprising  that  they  have  not  as  yet,  like  several  genera  of 
BlattinarisB,  been  detected  in  the  Millstone  Grit.  Their  known  geologic 
range  is  therefore  considerably  more  confined  than  that  of  the  Blatti- 
narise,  which  extend  from  the  Millstone  Grit  to  the  Trias.  Five  genera 
and  twenty-nine  species  have  so  far  been  detected,  with  indications  of 
others.  By  far  the  majority  occur  in  the  older  true  Productive  Coal- 
measures,  and  below  the  Barren  Coal-measures  they  are  nearly  as  abun- 
dant in  species  as  theBlattinariae,  though  representing  fewer  genera. 

1.  Genus  MYLACRIS. 

Mylacris  Scudd.,  Worth.,  Geol.  Surv.  lU.,  Ill,  56&-569. 

This  genus  is  confined,  so  far  as  known,  to  North  America,  and  is  the 
richest  of  the  Mylacridae  in  species,  fourteen  in  number,  being  thus  in 
fact  nearly  as  rich  as  all  the  other  genera  of  MylacridaB  combined.  It 
has  been  found  in  four  difierent  coal  basins — the  Acadian,  the  Ehode 
Island,'  the  Pennsylvania,  and  the  Eastern  Interior,  in  the  last  two  of 
which  it  is  richest  in  species.  As  far  as  known,  it  is  mostly  confined  to 
the  Lowest  Productive  Coal-measures,  though  one  of  the  two  species  of 
the  anthracite  fields  of  Pennsylvania  (near  the  base  of  the  division), 
M.  carhonunij  is  common  to  them  and  the  Lower  Productive  Coal- 
measures,  and  affords  almost  the  only  instance  where  one  of  our 
Carboniferous  species  has  been  found,  even  in  two  separate  localities. 

Table  of  the  species  of  Mylaoris. 

a}.  Mediastinal  area  slender,  especially  at  base. 
h^.  Scapular  nervules longitudinal,  very  long,  and  not  numerous..  1.  if.  paokardU, 
h^.  Scapular  nervules  oblique,  numerous,  and  not  very  long....  2.  M,  bretonensis* 
a'.  Mediastinal  area  broad,  especially  at  base. 
5'.  Extemomedian  nervules  superior  or  apical. 
c^  Extemomedian  nervules  distinctly  superior, 
d^  Costal  margin  considerably  arcuate  on  the  basal  third  of  the  tegmina,  so 
that  the  humeral  shoulder  is  well  rounded. 
e^,  Tegmina  almost  or  quite  two  and  a  half  times  longer  than  broad. 

3.  M,  eUngata. 
e^.  Tegmina  hardly  if  any  more  than  twice  as  long  as  broad. 
/^  Mediastinal  area  reaching  only  to  the  end  of  the  middle  third  of  the  teg- 
mina ;  intemomedian  vein  with  numerous  closely  crowded  branches. 

4.  M,  anthraoaphila. 

1  See  my  Paleozoic  Cockroaches.    Mem.  Boat.  Soc.  Nat.  Hist.,  m,  31, 32 ;  Foss.  Ins.  HT.  A.,  1, 51-61. 
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/B.  Mediastinal  area  reaching  well  into  the  distal  third  of  the  tegmina; 
intemomedian  vein  with  few  and  rather  distant  branches. 

5.  M,  gurleyi. 
d^.  Costal  margin  very  slightly  arcnate  on  the  basal  third  of  the  tegmina,  so 
that  the  humeral  shoulder  is  very  pronounced. 
e'.  Scapular  area  much  less  important  than  the  extemomedian,  the  tegmina 

rapidly  narrowing  in  the  apical  half 6.  M,  ampla. 

^.  Scapular  area  much  more  important  than  the  extemomedian,  the  teg- 
mina much  less  rapidly  narrowing  apically 7.  M,  priscovolans. 

ffi.  Extemomedian  nervules  rather  apical  than  superior. 

dK  Extemomedian  area  occupying  the  apex  of  the  tegmina 8.  M,  heeri, 

d^,  Extemomedian  area  falling  wholly  below  the  middle  line  of  the  tegmina. 
e^  Mediastinal    nervules    comparatively  few  and    distant;    scapular  vein 

forked  at  base 9.  M,  antiqua. 

e^.  Mediastinal  nervules  numerous;  scapular  branches  all  emitted  from  a 

single  main  branch 10.  M.  lucifuga. 

hK  Extemomedian  nervules  inferior. 
c\  Costal  much  more  curved  than  inner  margin. 
(T.  Costal  margin  very  strongly  curved  in  the  mediastinal  area,  which  scarcely 

reaches  to  the  middle  of  the  tegmina 11.  M,  oarbonum, 

d*.  Costal  margin  gently  curved  in  the  mediastinal  area,  which  extends  con- 
siderably beyond  the  middle  of  the  tegmina. .   12.  M.  pennsylvanica, 
<fi.  Costal  and  inner  margins  similarly  and  symmetrically  curved, 
d' .  Combined  mediastinal  and  scapular  areas  as  broad  at  the  base  as  beyond. 

13.  M.  mansfieldii. 

dK  Combined  mediastinal  and  scapular  areas  much  broader  near  the  middle 

of  the  tegmina  than  at  the  base 14.  M,  ovalis, 

1.  Mylaobis  PACKABDIL 
PL  I,  tigs.  2, 3. 

MylcLcris  p<iokard%i  Scudd.,  Bull.  U.  S.  Geol.  Surv.  No.  101,  pp.  11-12,  pi.  1,  figs.  e.  ^. 
(1893). 

From  the  Lowest  ( f )  Productive  Goal-measures  at  Bristol,  E.  !• 

2.  Mylacbis  beetonensis. 

Blattina  bretoneMia  Scudd.,  Can.  Nat.,  VII,  271-272,  fig.  1  (1874). 
Mylacris  bretonensis  Scudd.,  Mem.  Best.  Soc.  Nat.  Hist.,  Ill,  41-42,  300,  pi.  5,  fig.  1 
(1879) ;  Foss.  Ins.  N.  A.,  I,  61-62,  264,  pi.  5,  fig.  1  (1890). 

From  the  Productive  Coal-measures  of  Sydney,  Gape  Breton. 

3.  Mtlacbis  elonoata  sp.  nov. 

Pi.  I,  fig.  6. 

The  tegmina  are  unusually  slender  for  a  Mylacris,  the  specimen  at 
hand,  though  incomplete  at  both  extremities,  being  certainly  two  and 
a  half  times  longer  than  broad ;  it  is  subequal  in  width  on  the  basal 
half,  but  on  the  apical  half  narrows  somewhat  rapidly  by  the  stronger 
arcuation  of  the  costal  margin,  the  inner  margin  being  almost  straight 
except  at  the  extreme  base  and  perhaps  the  tip;  the  extreme  apex  is 


42  AMERICAN  FOSSIL   COCKROACHES. 

broken.  The  veins  originate  below  the  middle  of  the  base  and  curve 
somewhat  strongly  upward  before  assuming  their  final  direction,  which 
for  most  of  them  is  subparallel  to  the  outer  margin  obliquely  inward 
toward  the  tip.  The  mediastinal  area  is  rather  narrow  for  a  Mylacris, 
and  more  than  usually  elongated,  tapering  more  gradually  than  usual, 
and  reaching  almost  or  quite  to  the  end  of  the  middle  third  of  the 
wing;  most  of  the  nervules  are  simple  throughout.  The  main  scapular 
vein  begins  to  branch  by  or  before  the  middle  of  the  basal  half  of  the 
wing,  and  while  branching  is  almost  exactly  straight  and  subparallel 
to  the  outer  margin,  coursing  through  the  middle  of  the  wing,  but  just 
before  emitting  its  last  branch  it  is  gently  arcuate  and  assumes  a  course 
parallelto  the  inner  margin;  it  sends  off  six  branches  parallel  to  the 
mediastinal  branches,  all  simple  except  one,  which  is  very  deeply 
forked.  The  externomedian  vein  runs  parallel  to  the  scapular  until  it 
branches  just  before  the  middle  of  the  wing,  and  then  bends  slightly 
downward  and  terminates  on  the  inner  margin,  throwing  off  four 
principa;l  nervules,  the  first  of  which  is  doubly  forked.  The  iuterno- 
median  vein  is  gently  sinuate  and  parallel  to  the  externomedian 
throughout  its  course,  terminating  on  the  inner  margin  shortly  before 
the  tip;  its  branches  are  mostly  simple,  but  may  be  doubly  forked, and 
are  strongly  oblique  and  arcuate,  with  their  convexities  toward  the  tip 
of  the  anal  furrow.  Anal  area  reaching  nearly  to  the  middle  of  the 
wing,  strongly  tumid;  the  anal  furrow  strongly  arcuate  but  nearlj 
straight  in  its  apical  third;  the  anal  veins  consist  of  two  sets,  one  occu 
pying  almost  the  entire  half  of  that  portion  lying  next  the  anal  ftu 
row,  consisting  of  a  main  vein  with  two  branches,  one  of  them  forked 
all  with  a  gentle  arcuation  in  the  same  sense  as  the  anal  furrow;  tb 
other  consisting  of  a  crowd  ^  of  parallel,  strongly  oblique,  and  simple  0 
simply  forked  veins  gently  oblique  in  a  sense  opposite  to  that  of  tb 
anal  furrow,  and  occupying  the  inner  basal  half. 

Length  of  fragment,  34  mm. ;  probable  length  of  tegmina,  36  mm 
width,  15  mm. 

This  clearly  marked  species  resembles  most  closely  M.  anthrdcophil 
from  the  same  beds.  The  general  relation  of  all  the  principal  vein 
is  almost  precisely  the  same,  but  it  is  distinctly  separated  from  thi 
species  by  its  form,  which  is  much  more  slender  than  in  M:  antlm 
cophila  and  thus  gives  to  the  mediastinal  area  in  particular  quite 
different  form. 

A  single  specimen  and  its  reverse  were  found  in  the  Lowest  Pr 
ductive  Coal-measures  at  Mazon  Creek  by  Mr,  J.  C.  Carr,  and  are  no 
in  the  collection  of  Mr.  E.  D.  Lacoe,  of  Pittston,  Pa.,  and  bear  in  h 
collection  the  number  2014  Or-b, 


'Only  a  few  of  them  have  been  represented  by  the  artist;  they  occupy  the  entire  inner  ba 
portion  of  the  area. 
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4.  Mylacbis  ANTHBACOPHILA. 
PI.  1,  figs.  1,  4. 

Mjikms  anthraoophila  Soadd.,  Worth.,  Gool.  Siirv.  111.,  Ill,  568-570,  figs.  5,  6  (1868); 
Mem.  Boat.  Soc.  Nat.  Hist.,  Ill,  45-47,  pi.  5,  figs.  6-8  (1879);  Foss.  Ins.  N.  A., 
1, 65-67,  271,  pi.  5,  figs.  6-8  (1890). 

From  the  Lowest  Productive  Ooal-measares  at  Colchester,  111. 

5.  Mylacbis  auELEYi  sp.  nov. 

PI.  I,  fig.  5. 

The  single  specimen  preserved  in  a  nodule  represents  two  tegmina 

and  a  portion  of  one  of  the  under  wings  in  a  nearly  natural  position, 

bntasif  embracing  a  solid  substance  next  the  under  surface,  so  as  to 

fM   present  a  strongly  convex  appearance,  the  cross  section  forming  indeed 

almost  exactly  a  semicircle,  as  seen  in  the  line  above  indicating  it. 

Mher  of  the  tegmina  is  preserved  entire,  the  tip  of  both,  but  no  great 

portion,  being  lost,  showing  that  the  form  of  the  tegmina  was  subtri- 

angular,  very  broad  at  base  but  tapering  rapidly  and  equably  beyond 

to  an  apparently  narrowly  rounded  apex,  the  form  thus  not  differing  in 

any  essential  respect  from  that  of  M.  anthrdcophila.    The  whole  wing 

is  slightly  more  than  twice  as  long  as  broad.    The  mediastinal  area 

varies  in  the  two  wings,  in  the  right  terminating  just  at  the  end  of  the 

fragment  at  about  the  middle  of  the  apical  fourth  of  the  wing,  but  in 

the  left  wing  at  the  beginning  of  the  apical  fourth;  the  area  is  filled 

^th  a  large  number  of  simple  or  forked,  usually  apically  forked,  more 

wless  arcuate,  slightly  diverging  branches,  subequidistant  throughout 

the  entire  area.    The  scapular  vein  runs  nearly  parallel  to  the  costal 

margin,  but  is  much  straighter  than  it,  and  terminates  on  the  right  at 

the  extreme  apex  of  the  wing,  on  the  left  wing  at  a  slight  distance 

heforeit;  on  the  right  wing  it  does  not  branch  until  beyond  the  apical 

third,  and  in  fact  has  but  a  single  branch,  which  is  deeply  forked,  the 

three  veins  running  in  an  almost  straight  longitudinal  course  to  the 

^pperapex  of  the  wing;  in  the  left  wing,  however,  it  has  four  simple 

w  rather  deeply  foi'ked  branches,  the  vein  beginning  to  branch  near 

fto  extreme  base  of  the  wing,  and  the  branches  thrown  off  at  equal 

distances  along  the  vein;  on  the  right  wing,  therefore,  the  interspace 

between  the  scapular  and  the  externomedian  vein  runs  almost  exactly 

through  the  middle  of  the  wing;  it  does  so  also  on  the  left  wing  through 

^  basal  half  of  the  same,  but  thereafter  curves  very  slightly  upward 

*>  as  to  terminate,  as  before  remarked,  above  the  tip.    The  externo- 

.®^an  vein  is  similarly  different  in  the  two  wings;  on  the  right  wing 

it  has  an  arcuate  course  and  terminates  on  the  inner  margin  at  a  con- 

wderable  distance  short  of  the  end  of  the  mediastinal  area,  and  emits 

hat  three  straight,  longitudinal  branches,  the  first  beyond  the  middle 

rfthe  wing;  on  the  left  wing  it  is  much  straighter  and  terminates  on 
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the  inner  margin  a  long  distance  beyond  the  apex  of  the  mediastinal 
area,  and  has  bat  two  branches,  the  first  of  which,  arising  bat  shortly 
beyond  the  basal  third  of  the  wing,  is  compound,  while. the  second 
arises  at  the  beginning  of  the  apical  third  of  the  wing,  the  area  occu- 
pying the  apex  of  the  wing,  more,  however,  upon  its  inner  than  its 
costal  side.  The  internomedian  vein  rans  exactly  parallel  to  the  exter< 
nomedian  and  is  therefore  more  carved  on  the  right  than  on  the  left 
wing,  and  has  three  or  foar  simple  or  deeply-forked  branches  which 
arise  at  eqaal  distances  on  the  left  wing  but  at  very  unequal  distances 
on  the  right.  The  anal  furrow  is  deeply  impressed,  but  its  apical  portion 
is  lost  in  both  wings  ^  it  appears,  however,  to  terminate  beyond  the  basal 
third  of  the  wing  and  to  be  strongly  arcuate  at  the  base,  beyond  nearly 
straight;  the  anal  area  is  filled  with  a  number  of  mostly  simple 
branches,  but  on  the  right  wing  many  of  them  originate  at  equal  dis- 
tances apart  from  the  vein  which  runs  subparallel  and  next  to  the  anal 
furrow,  while  on  the  left  wing  it  is  one  of  the  middle  veins  which  is 
compound. 

A  broken  portion  of  one  of  the  hind  wings  is  preserved,  that  of  tiie 
right  side,  which  seems  to  show  that  the  externomedian  and  interne- 
median  veins  were  somewhat  similar  to  those  of  the  fore  wing,  but  that 
they  had  a  straight,  longitudinal  course  instead  of  being  strongly  area- 
rate,  as  in  the  fore  wing,  and  the  internomedian  branches  arise  at  equal 
distances  apart. 

This  insect  appears  at  first  sight  to  show  a  greater  difference  between 
the  neuration  of  the  two  fore  wings  than  any  other  species  which  has 
yet  been  described,  but  in  reality  the  difference  is  almost  entirely  made 
up  by  the  greater  extent  of  the  mediastinal  area  on  the  right  wing  and 
the  consequent  pushing  of  all  the  succeeding  areas  farther  along  to  the 
final  reduction  of  the  internomedian  area.  It,  and  esi)ecially  the  left 
wing,  resembles  very  closely  M,  anthracophila  from  the  same  region,  but 
differs  from  it  markedly  in  the  much  slighter  imi)ortance  of  the  extemo* 
median  vein,  although  the  space  occupied  upon  the  margin  by  thisarei^ 
is  scarcely  less.  Nevertheless,  on  account  of  the  difference  in  venation 
of  the  two  wings,  I  had  a  brief  hesitation  to  recognize  it  as  distincfc 
from  M.  anthracophila,  but  until  further  remains  are  obtained  it  seefflJ^ 
wiser  so  to  regard  it.  Indeed,  the  range  of  variation  in  the  species  rf 
ancient  cockroaches  is  a  question  which,  even  with  our  present  greatly 
extended  knowledge  of  them,  it  is  difficult  to  decide,  and  we  must  stiD 
await  a  larger  amount  of  material  before  we  can  come  to  any  sftft 
conclusion. 

Length  of  longest  fragment  of  tegmina,  25  mm.  5  probable  length  0 
tegmina,  27  mm. ;  breadth,  13  mm. 

A  single  specimen  from  the  Lowest  Productive  Coal-measures  ^ 
Mazou  Creek,  Illinois,  showing  obverse  and  reverse,  was  obtained  V 
Mr.  W.  F.  E.  Gurley. 
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6.  Mylacbis  ampla  sp.  nov. 

PI.  II,  fig.  1. 

Two  weU-preserved  tegmina  lyiDg  nearly  in  place,  but  a  little  sepa- 

lated  from  each  other  by  crushing,  represent  this  species,  besides  which 

a  few  segments  of  the  abdomen  are  perceptible.    The  tegmina  are 

mmsually  broad  and  are  pretty  well  preserved,  only  the  apical  portion 

of  one  and  the  apical  outer  marginal  x)ortion  of  the  other  being  lost  at 

the  edge  of  the  stone.    The  humeral  shoulder  is  particularly  well 

marked,  almost  exactly  rectangulate,  with  the  extreme  angle  rounded, 

while  the  outer  margin,  at  least  in  its  basal  half,  is  gently  emarginate 

and  sUghtly  recurved.    The  wing  is  somewhat  less  than  twice  as  long 

as  broad,  with  the  inner  margin  apparently  nearly  straight,  perhaps  very 

gently  convex;  the  outer  margin  gently  convex  in  the  basal  half,  rather 

strongly  convex  on  the  apical  half,  so  that  the  wing  narrows  rapidly 

behind;  the  form  of  the  tip,  however,  can  not  be  determined.    The  main 

veins  originate  at  about  the  middle  of  the  base  of  the  wing,  and  are 

gently  arcuate  or  sinuate  throughout  most  of  their  course.    The  relative 

importance  of  the  different  areas  appears  to  vary  distinctly  in  the  two 

wings,  and  the  mediastinal  area  is  of  grand  importance,  partly  on  account 

of  its  great  lateral  expanse  at  the  base,  partly  from  its  long  extension 

along  the  outer  margin,  for,  on  the  complete  right  wing,  where  it  appears 

to  be  more  highly  developed,  it  extends  to  beyond  the  middle  of  the 

apical  half  of  the  outer  margin  and  is  filled  with  radiating  veins,  many 

of  them  forked  and  apparently  formed  mainly  of  two  clusters,  an  outer 

and  basal,  in  which  the  forks  originate  near  the  middle  of  their  course, 

ttid  an  inner,  where  they  are  variable.    The  mediastinal  vein  takes  a 

onaate  course,  and  with  the  externomedian  appears  to  be  more  variable 

ttanany  of  the  others;  together  they  occupy  the  apex  of  the  wing,  and 

i^parently,  to  judge  from  one  wing,  may  unite  near  the  middle  of  the 

basal  half  of  the  wing  and  form  one  basal  stem,  or  they  may  be  entirely 

independent,  one  of  the  other,  as  in  the  opposite  wing.    In  the  former 

case,  as  is  seen  in  the  right  wing  in  the  drawing  on  the  plate,  the 

aeapnlar  vein  is  of  small  importance,  having  but  three  branches,  one  of 

them  once  forked  near  the  tip  and  terminating  somewhat  before  the  tip 

«f  the  wing,  while  the  externomedian  vein  occupies  the  entire  tip  of  the 

rtig,  terminating  on  the  inner  border  opposite  the  extremity  of  the 

Bddiastinal  ai*ea  and  filling  the  space  with  three  or  four  compound  or 

hrked  branches.    On  the  left  wing,  however,  the  scapular  vein  is 

rf  decidedly  greater  importance,  having  at  least  four  branches,  the 

list  of  them  compound,  and  it  must  terminate  much  nearer  the  apiex 

tf  the  wing  (here  broken)  than  can  be  the  case  upon  the  opposite  side; 

while  the  externomedian,  entirely  independent  from  its  very  origin, 

fivides  into  two  branches  at  no  great  distance  before  the  middle  of  the 

^g,  each  of  which  branches,  and  especially  the  lower,  is  compound; 

having  a  general  effect  similar  to  that  of  the  same  vein  on  the  opposite 
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wmg,  but  with  more  crowded  neuration.  The  internomedian  vein  i 
obscure  upon  the  right  wing  but  clearly  marked  upon  the  left;  itstenai 
nation,  however,  is  plainly  similar  in  both;  on  the  left  wing  it  is  8eent< 
have  four  principal  branches,  of  which  the  second,  at  least,  is  forked 
while  the  othei:  appears  to  be  simple;  its  course  is  gently  sinuate, hav 
ing  beyond  its  arcuation  in  the  basal  half  a  distinctly  more  longitad' 
inal  trend.  The  anal  furrow  is  rather  strongly  and  pretty  uniformly 
arcuate  and  terminates  very  shortly  before  the  middle  of  the  wing;  the 
anal  area,  which  is  rather  strongly  vaulted,  is  filled  with  a  series  of 
eight  or  ten  veins,  gently  arcuate  in  the  same  sense  as  the  furrow  and 
either  simple  or  united  to  one  another  close  to  their  base.  Little  more 
can  be  said  of  the  abdominal  segments  than  that  they  are  rather  short 
and  broad  and  appear  to  be  perfectly  smooth,  showing  no  structure 
whatever. 

Length  of  the  longest  fragment  of  the  tegmina,  30  mm.;  probable 
length  of  tegmina,  33  mm.;  breadth,  17  to  18  mm.;  breadth  of  the  two 
tegmina  as  they  lie  upon  the  stone,  35  mm.;  length  of  abdominal 
segments,  2  mm. 

This  species  is  more  nearly  related  to  M.  priseovolans  than  to  anj 
other,  but  is  remarkable  for  its  extreme  breadth,  being  much  broadei 
in  proportion  to  its  length  than  even  in  that  species,  but  showing  J 
somewhat  similar  length  of  the  mediastinal  area  and  distribution  o 
the  branches  of  the  nervules  therein.  It  diflPers  in  the  much  earlie 
origin  of  the  branching  of  the  extemomedian  vein  and  in  genert 
resembles  M,  priscovolans  more  by  its  left  wing  than  by  its  right.  Tt 
branch  of  the  anal  area  is  very  different,  as  also  the  form  of  the  win^ 

The  single  specimen  and  its  reverse,  remarkably  well  preserved  i 
to  texture  and  of  a  fusco-castaneous  color,  are  embedded  in  a  noda 
from  the  Lowest  Productive  Ooal-measures,  at  Mazon  Creek,  Illinois, ' 
the  collection  of  Mr.  E.  D.  Lacoe,  where  they  bear  the  number  2021  a- 

7.  Mylacris  priscovolans. 

Mylacris  priscovolane  Scndd.f  Mem.  Boat.  Soc.  Nat.  Hist.,  Ill,  307-308,  pi.  27,  fig 
(1884);  Fobs.  Ins.  N.  A.,  I,  271-272,  pi.  13,  fig.  9  (1890). 

From  the  bituminous  coal  shale  of  the  Lowest  Productive  Ooal-mea 
ures  of  Cannelton,  Pa. 

8.  Mylacris  heeri. 

Blattina  heeri  Scudd.,  Can  Nat.,  VII,  272,  fig.  2  (1874). 

Mylacris  heeri  Scudd.,  Mem.  Bost.  Soc.  Nat.  Hist..  Ill,  43-44,  pi.  5,  fig.  11  (1879)  y  Fo 
Ins.  N.  A.,  I,  63-64,  264,  pi.  5,  fig.  11  (1890). 

Productive  Coal-measures  of  Sydney,  Cape  Breton. 

9.  Mylacris  antiqua. 
PI.  II,  figs.  5, 6. 

Mylacris  antiqua  Scudd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  300-301  (1884) ;  Foss.  Ins. 
A.,  1,264-265(1890). 

From  the  Lowest  Productive  Coal-measures  at  Mazon  Creek,  Illinoi 
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10.  Mylacris  lucifuoa. 

SjfkerU  lue^uga^ScJidd,,  Mem.  Boat.  Soc.  Nat.  Hist.,  Ill,  301-302,  pi.  27,  fig.  8  (1884) ; 
Fo88.  Ins.  N.  A.,  1, 265-266,  pi.  13,  fig.  8  (1890). 

Prom  the  roof  shales  of  the  E  seam  of  coal  at  the  Port  Griffith 
awitehback,  near  Pittston^  Pa. 

11.  Mylacris  carbonum. 

Mglaoris  oofhonum  Soadd.,Mein.  Bost.  Soc.  Nat.  Hist.,  Ill,  304-307,  pi.  27,  figs.  6,  7, 
.    10  (1884) ;  Foss.  Ins.  N.  A.,  1, 268-271,  pi.  13,  fiifs.  6, 7, 10  (1890). 

This  is  the  only  species  of  Paleozoic  cockroach  (with  the  possible 
exception  of  Etohlattina  balteata)  yet  foand  in  America  at  two  distinct 
horizons^  one  of  them  being  in  the  bituminous  coal  shale  of  the  Lowest 
Productive  Goal-measures  of  Pennsylvania,  at  Cannelton,  the  other  in 
the  higher  series  at  the  horizon  of  the  E  vein  in  the  Empire  mine  at 
Wilkesbarre,  in  the  same  State.  Some  differences  appear  in  the  speci- 
Bens  from  the  two  localities,  and  it  is  possible  that  when  complete 
specimens  are  found  it  may  be  necessary  to  separate  the  older  and 
yoonger  forms. 

12.  Mylacris  pennsylvanica. 

M$huri8 pennsylvanioa  Soadd.^  Mem.  Bost.  Soo.  Nat.  Hist.,  Ill,  44-45,  pi.  5,  figs.  13, 
14  (1879);  ibid.,  in,  302-304,  pi.  27,  fig.  11  (1884);  Foss.  Ins.  N.  A.,  I,  64-65, 
266-268,  pi.  5,  figs.  13,  14,  pi.  13,  fig.  11  (1890). 

From  the  bituminous  coal  shales  of  the  Lowest  Productive  Coal- 
oieasures  at  Cannelton,  Pa. 

13.  Mylacris  mansfieldi. 

^ylocrw  maiutfieldi  Scndd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  47,  pi.  5,  fig.  15  (1879); 
ibid.,  IV,  377-378  (1890);  Foss.  Ins.  N.  A.,  I,  67,  272,  401-402,  pi.  5,  fig.  15(1890). 

From  the  same  as  the  preceding. 

14.  Mylacris  ovalis. 

^H^aoHt  ovali8  Soudd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  308-309,  pi.  27,  fig.  5  (1884); 
Fo88.  Ins.  N.  A.,  I,  272-273,  pi.  13,  fig.  5  (1890). 

^m  the  same  as  the  last  two. 

2.  Genus  PEOMYLACRIS. 

^ylaoria  Scudd.,  Proc.  Acad.  Nat.  So.  Philad.,  1885,  34  (1885). 

•Riis  genuSy  of  which  four  species  are  known,  has  apparently  a  wider 
^^ge  than  any  of  the  other  genera  of  Mylacridie,  having  been  found 
Jiotonly  in  the  Lowest  Productive  Coal-measures  in  the  Eastern  Inte- 
^Of  basin,  where  three  species  occur,  but  also,  in  a  single  instance,  in 
the  Barren  Goal-measures  of  the  Western  Interior  basin. 
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Table  of  the  species  of  Promylaoria. 

a^,  Prothorax  distinctly  twice  as  broad  as  long.    Scapular  vein  mach  more  impor- 
tant than  the  externomedian. 
hK  Most  of  the  scapular  branches  arising  at  regular  intervals  from  the  main  stem. 

1.  P.  harei, 
hK  Abont  half  the  scapular  branches  clustered  as  offshoots  of  its  basal  branch. 

2.  P.  teatudo. 
aK  Prothorax  distinctly  less  than  twice  as  broad  as  long.    Scapular  Tein  not  more 
important  than  the  externomedian. 
hK  Prothorax  more  than  half  as  broad  again  as  long.    Scapular  vein  far  less  im- 

portant  than  the  externomedian ;  anal  veins  simple 8.  P.  ovalU^ 

h^,  Prothorax  less  than  half  as  broad  again  as  long.    Scapular  vein  not  far  less  im- 
portant than  the  externomedian ;  anal  veins  mostly  forked 4.  P.  rigidam. 

1.  Pbomylacbis  habei  sp.  nov. 

PL  n,  fig.  3. 

A  single  fore  wing  from  whicli  the  anal  area  is  lost  and  in  whicli  the 
details  of  the  Internomedian  area  are  also  lost;  it  is  of  a  regular  oval 
form,  except  for  the  straightness  of  the  inner  margin,  the  costal  margin 
being  strongly  arcuate  throughout  and  the  tip  broadly  rounded;  the 
whole  wing  is  slightly  more  than  twice  as  long  as  broad.  The  medias- 
tinal area  terminates  at  the  middle  of  the  costal  margin  and  is  filled 
at  least  in  its  outer  two-thirds  with  radiating,  straight,  forked,  rather 
closely  crowded  branches,  of  which  some  eight  or  ten  reach  the  margin 
at  equal  distances  apart.  The  scapular  vein  is  strongly  sinuous  and  in 
the  basal  half  of  the  wing  subparallel  to  the  costal  margin,  terminating 
just  above  the  extreme  apex  of  the  wing;  it  has  half  a  dozen  subequi- 
distant  branches,  most  of  them  deeply,  sometimes  doubly  forked,  the 
first  arising  far  toward  the  base  and  not  diverging  from  the  main  stem 
for  some  distance  and  then  separating  into  three  branches,  the  outer- 
most apically  forked;  these  branches  are  nearly  straight,  less  crowded 
than  those  of  the  mediastinal  area,  oblique,  the  apical  ones  longitudi- 
nal. The  externomedian  vein  runs  parallel  to  the  scapular  and  does 
not  branch  until  beyond  the  middle  of  the  wing,  when  it  throws  oflf 
three  longitudinal  branches  to  the  outer  margin,  the  uppermost  deeply 
forked.  The  course  of  the  internomedian  vein  and  its  branches  can 
not  certainly  be  determined,  but  it  terminates  shortly  before  the  apex 
of  the  wing  and  has  on  the  margin  numerous  oblique  branclies,  appar- 
ently similar  in  all  respects  to  those  of  the  scapular  area.  The  anal 
furrow  is  slightly  impressed,  in  its  apical  portion  nearly  straight,  and 
terminates  exactly  at  the  middle  of  the  wing. 

In  the  form  of  the  wing,  which  is  less  tapering  than  usual,  this  species 
seems  to  be  most  nearly  allied  to  P.  testudo,  but  differs  considerably 
from  it  in  the  character  of  its  scapular  branches. 

Length,  17.5  mm. ;  breadth,  8.5  mm. 

This  interesting  specimen,  the  only  species  of  Mylacridae  known  from 
above  the  Productive  Coal-measures,  was  found  by  Mr.  Sidney  J.  Hare, 
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a  most  euthuslastic  searcher  and  student  in  natural  history,  abont  170 
feet  above  t^e  base  of  the  Upper  Barren  Goal-measares  at  Kansas  City, 
Mo.,  and  is  named  after  him  at  the  suggestion  of  Mr.  K.  D.  Lacoe,  in 
.whose  collection  it  bears  the  number  2087a. 

2.  Promylacbis  testudo. 

PI.  II,  fig.  2. 

Ptam!flaoH8.te9tudo  Scadd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  IV,  403,  pi.  32,  fig.  6  (1890); 
Foes.  Ins.  N.  A.,  I,  379,  pi.  24,  fig.  6  (1890). 

Through  the  kindness  of  Mr.  E.  D.  Lacoe,  I  have  had  the  opportunity 
of  examining  a  second  specimen  of  tbis  species.  It  is  somewhat  smaller 
than  the  first,  but  has  the  same  vaulted  form,  and  in  each  cas^e  the  figure 
represents  the  convex  surface  and  not  the  concave  cast.  The  first  thing 
that  will  be  noticed  is  that  there  is  a  similar  difference  in  the  venation 
of  the  opposite  tegmina,  only  that  the  difference  is  reversed,  the  simpler 
form  of  branching  of  the  scapular  vein  being  seen  on  the  left  side  in 
one  sx)ecimen,  on  the  right  side  in  the  other.  The  drawing  of  the  medi- 
astinal vein  of  the  left  wing  in  the  present  specimen  is  slightly  incorrect 
in  that  the  forking  of  the  branches  has  been  overlooked,  it  dittering  but 
little  from  that  of  the  opposite  wing.  The  costal  margin  is  scarcely  so 
convex  as  in  the  type;  the  mediastinal  area  is  a  little  longer,  terminating 
a  little  beyond  the  tip  of  the  anal  furrow.  On  each  wing  the  branches 
of  the  scapular  vein  are  divided  into  two  sets  just  beyond  the  middle 
of  the  basal  half  of  the  wing,  but  on  the  left  side,  from  the  less  numerous 
branches,  the  vein  is  less  complicated  than  on  the  right,  where  the  outer 
of  the  two  at  once  forks  into  two  sets  of  three  or  four  branches  each,  and 
the  inner  divides  farther  out  in  very  regular  fashion  into  two  ultimately 
forked  branches,  giving  in  all  eleven  veinlets  to  the  margin;  on  the  left 
side  the  outer  divides  into  three  superior  branches,  the  inner,  at  first 
into  two,  the  outer  of  which  is  simple,  thn  inner  of  which  sends  from 
before  its  middle  a  forked  superior  branch,  in  all  only  seven  veinlets  at 
the  margin.  In  the  type,  on  the  more  complicated  left  side,  by  the 
apical  forking  of  nearly  all  the  branches,  no  less  than  eighteen  veinlets 
are  found  upon  the  margin;  the  right  side,  being  broken  at  the  margin, 
the  number  of  apical  veinlets  can  not  be  determined,  but  it  is  probably 
from  ten  to  thirteen.  The  externomedian  vein  diners  from  the  type 
mainly  in  its  later  initial  forkin<]j,  which  is  decidedly  beyond  that  of  the 
-  scai>ular  vein  and  but  little  before  the  tip  of  the  anal  furrow.  The 
internomedian  area  is  larger  on  the  left  than  on  the  right  wing,  but 
does  not  differ  essentially  from  tlie  same  area  in  the  type.  The  anal 
furrow  is  entirely  similar  to  that  of  the  type  (which  is  wrongly  stated 
m  the  original  description  to  terminate  "a  little  beyond,"  instead  of  a 
little  before,  the  middle  of  the  wing),  and  as  there  the  anal  area  is 
strongly  vaulted,  but  its  veins  are  less  numerous,  and  one  at  least  is 
deeply  foiked. 

Bull.  124 4 
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Length  of  the  fragment,  13  mm.;  probable  length  of  tegmin 
15  mm. ;  breadth  of  closed  tegmina^  12.5  mm. 

The  specimen  is  numbered  in  Mr.  Lacoe's  collection  2089a,  and,  lil 
the  original,  comes  from  the  Lowest  Productive  Coal-measures  at  Maz< 

Creek,  Illinois. 

3.  Pbomylacris  ovalis.  . 

Promylaons  ovaUs  Scndd.,  Proc.  Acad.  Nat.  Sc.  Pfailad.,  1885,  34-35  (1885);  Me 
Boat.  Soo.  Nat.  Hist.,  IV,  403,404,  pi.  31,  flga.1-4  (1890);  Fobs.  Ins.  N.A.,  1,3: 
380,  pi.  23,  figs.  1-4  (1890). 

From  the  Lowest  Productive  Coal-measures  at  Mazon  Creek,  Illinoi 

4.  Pbomylacris  bigida. 

PI.  Ill,  fig.  1. 

FromylacrU  rigida  Scndd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  IV,  403,404-405,  pi.  31,  fig 
(1890) ;  Fobs.  Ins.  N.  A.,  1, 379, 380-381,  pi.  23,  tig.  6  (1890). 

From  the  Lowest  Productive  Coal-measures  at  Braidwood,  111. 

3.  Genus  LITHOMYLAORIS. 

Lithomyl4icri8  Scndd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  111,48  (1879);  Fobs.  Ins.  N.  A.,  I, 

(1890). 

This  is  the  only  genus  of  Mylacridae  which  has  been  found  mc 
abundantly  in  the  Younger  than  in  the  Older  Productive  Co 
measures,  three  out  of  the  four  species  being  confined  to  them  in  t 
Pennsylvania  rocks,  while  the  remaining  species  is  found  low  down 
the  Older  Productive  Coal-measures  in  the  Eastern  Interior  basin 
Mazon  Creek,  Dlinois. 

Table  of  the  species  of  Lithomylacris. 

a^  Externomedian  vein  first  forking  at  or  before  the  middle  of  the  tegmina. 
h^,  Tegmina  slender,  fully  three  times  as  long  as  broad, 
c^  Nervules  numerous  and  very  crowded;  scapular  branches  often  forked. 

1.  L.  an^iM 
c^.  Nervules  less  numerous  and  neuration  more  open ;  scapular  branches  alw 

simple 2.  X.  pittstonia 

b-.  Tegmina  relatively  stout,  being  but  little  more  than  twice  as  broad  as  long 

3.  L.  paupert 
a'.  Externomedian  vein  first  forking  well  beyond  the  middle  of  the  tegmina. 

4.  L.  simp 

1.  Lithomylacris  angusta. 

Lithomylacris  angusta  Scndd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  48-50,  pi.  5,  figs.  - 
(1879) ;  Fobs.  Ins.  N.  A.,  I,  68-70,  pi.  5,  figs.  2,  3  (1890). 

From  the  roof  shales  of  the  E  seam  of  coal  at  the  Port  Griffith  swit< 
back,  near  Pittston,  Pa. 

2.  Lithomylacris  pittstoniana. 

Lithomylacris  pittstoniana  Scndd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  HI,  50-51,  pi.  5,  fi 
4,  10  (1879);  Foss.  Ins.  N.  A.,  I,  70-71,  pi.  5,  figs.  4,  10  (1890); 

£tom  the  same  locality  and  horizon  as  the  preceding. 
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3.  LiTHOMTLAORIS  PAUPERATA. 

Lithmylacris pauperata  Scadd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  IV,  409-410,  pi.  32,  fig.  5 
(1890) ;  Fo^.  Ins.  N.  A.,  1, 385-386,  pi.  24,  fig.  5  ( 1890) . 

From  the  same  locality  and  horizon  as  the  last  two. 

4.   LiTHOMYLACRIS   SIMPLEX. 

litkomyl^icria  simplex  Scadd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  51-^2,  pi.  5,  fij;.  5  (1879) ; 
Fo88.  Ins.  N.  A.,  1, 71-72,  pi.  5,  fig.  5  (1890) . 

From  the  Lowest  Productive  Coal-measures  at  Danville,  111. 

4.  Genus  PAROMYLACRlS. 

Parmylacns  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  35  (1885). 

This  genus,  containing  five  known  species,  is  confined  to  the  Produc- 
tive Coal-measures  and  almost  entirely  to  its  lowest  members,  only  one 
species  occurring  near  Pittston,  Pa.,  near  the  base  of  the  upper  of  the 
two  divisions  into  which  I  have  tentatively  divided  the  Productive 
Coal-measures.  One  of  the  others  occurs  in  the  Western  Interior  coal 
basin,  within  50  feet  of  the  base  of  the  true  Coal-measures,  the  others  in 
the  Eastern  Interior  basin  in  the  Mazon  Creek  beds,  Illinois. 

Table  of  the  species  of  Paromylaoris. 

a^  Tegniina  broadly  and  pretty  regularly  obovate,  the  apical  not  much  less  than  the 

basal  bres^dth. 
('.  Prothorax  much  more  than  twice  as  broad  as  long ;  anal  furrow  terminating  at  or 

before  the  middle  of  the  tegmina 1.  P.  rotunda, 

h\  Prothorax  much  less  than  twice  as  broad  aslong;  anal  furrow  terminating  well 

beyond  the  middle  of  the  tegmina 2.  P.  ampla, 

<i^-  Tegmina  tapering  strongly,  the  apical  much  less  than  the  basal  breadth. 
^'.  Mediastinal  area  reaching  well  beyond  the  middle  of  the  tegmina;  externome- 

dian  veins  very  strongly  arcuate 3.  P.  triangularis, 

^'  Mediastinal  area  not  reaching  the  middle  of  the  tegmina;  extemomedian  veins 

very  gently  arcuate 4.  P.  clintoniana. 

P.  plutetis  is  not  included  in  this  table, 

1.   PAROMYLACRlS  ROTUNDA. 

^(^(mylacris  rotunda  Soudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885, 35  (1885) ;  Mem.  Bost. 
Soc. Nat.  Hist.,  IV,  406-408,  pi.  32,  figs.  1,  2  (1890) ;  Foss.  Ins.  N.  A.,  1,  382-384,  pi. 
24,  figs.  1,  2  (1890). 

^om  the  Lowest  Productive  Coal-measures  at  Mazon  Creek,  Illinois. 

2.   PAROMYLACRlS  AMPLA. 

PI.  Ill,  fig.  4. 

ParotnylacHs  ampla  Scudd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  IV,  408,  pi.  81,  fig.  7  (1890); 
Fo88.  Ins.  N.  A.,  1, 384,  pi.  23,  fig.  7  (1890). 

^m  the  Lowest  Productive  Coal-measures  at  Braidwbod,  111. 
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3.  Pabomylagbis  tbiangulabis  sp.  nov. 

PI.  Ill,  fig.  3. 

Represented  by  a  somewhat  confused  mass  of  wings,  out  of  which 
one  of  the  tegmina  can  be  easily  distinguished  throughout  the  most  of 
its  extent,  the  tip  only  broken;  this  has  a  remarkably  triangular  form, 
the  front  margin  strongly  arcuate  at  the  base  but  beyond  straijifht, 
the  inner  margin  independently  arcuate  on  the  anal  area  and  beyond, 
the  whole  wing  tapering  rapidly  and  regularly  beyond  the  tip  of  the 
anal  furrow.  The  whole  wing  is  a  little  more  than  twice  as  long  as  its 
extreme  breadth  next  the  base.  The  mediastinal  area  is  of  great 
extent,  terminating  about  the  middle  of  the  distal  halt  of  the  wing, 
very  broad  at  the  base  and  gradually  tapering,  the  branches  of  tlie 
vein  mostly  forked,  sometimes  doubly  forked,  and  several  of  them 
originating  beyond  the  base  of  the  wing,  as  is  the  case  with  other 
species  of  Paromylacris,  in  which  respect  this  genus  approa<!hes 
Necymylacris ;  the  branches  are  strongly  oblique  and  not  very  closely 
crowded;  the  mediastinal  vein  is  very  strongly  sinuous,  first  forks 
immediately  after  its  separation  from  the  internomedian  vein,  with 
which  it  is  united  in  the  basal  fifth  of  the  wing,  each  of  its  forks  again 
almost  immediately  subdivided,  and  their  lowermost  branches,  very 
deeply  forked,  send  at  last  about  half  a  dozen  nervules  to  the  upper 
margin,  the  lowermost  striking  the  tip  of. the  wing;  all  these  branches 
are  but  gently  sinuous  in  the  apical  half  of  the  wing  and  directed 
longitudinally  upward ;  the  externomedian  vein  is  very  similar  to  the 
scapular,  forking  immediately  on  its  freedom  from  the  scapular,  each 
of  its  branches  again  forking  in  the  middle  of  the  wing,  all  having  a 
strongly  sinuous  course,  and  aftei'  their  final  forking  nearly  longitudi- 
nal. '  The  internomedian  vein  is  likewise  broadly  sinuous,  and  termi- 
nates on  the  inner  margin  somewhat  beyond  a  point  opposite  the  tip 
of  the  mediastinal  vein,  the  main  branch  having  a  sinuous  course 
parallel  to  the  lower  branches  of  the  externomedian  vein ;  it  has  three 
or  four  simple  or  forked  branches,  separating  fan-like  ujion  the  anal 
border.  The  anal  furrow  is  very  deeply  impressed,  very  strongly  sin- 
uous, and  terminates  on  the  inner  margin  considerably  before  the 
middle  of  the  wing;  the  only  veins  which  can  be  seen  in  the  anal  area 
are  those  on  the  half  which  is  removed  from  the  anal  furrow,  and  they 
are  here  straight  and  parallel. 

Length  of  fragment,  17  mm.;  probable  length  of  tegmina,  21.5  mm.; 
breadth,  10  mm. 

A  single  specimen  and  its  reverse  come  from  the  nodules  of  Mazoa 
Creek,  Illinois,  and  are  in  the  collection  of  Mr.  R.  D.  Lacoe,  bearing  the 
number  2110  a,  b.  They  come  from  the  Lowest  Productive  Coal- 
measures. 
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4.  Pabomylacbis  clintoniana  sp.nov. 

PL  III,  fig.  6. 

A  single  well-preserved  fore  wing  with  the  extreme  base  and  apex 
destroyed.    The  form  of  the  tegmina  is  not  so  distinctly  triangular  as 
[      Jn  the  preceding  species,  but  it  tapers  with  great  regularity  from  the 
Same  point,  mostly  through  the  arciiatioii  of  the  inner  margin,  the  front 
fliargin  being  very  gently  arcuate,  so  t  lat  the  tip  must  fall  above  the 
middle,  which  is  very  unusual.    The  mediastinal  area  is  rather  short, 
Scarcely  extending  so  far  as  the  anal  furrow;  very  broad  at  base,  it  rap- 
idly narrows,  and  is  filled  with  but  few  branches,  most  of  which  are 
forked  close  to  the  margin,  and,  as  in  the  species  of  Paromylacris  in  gen- 
eral, one  at  least  of  the  j)rincipal  branches  originates  far  beyond  the 
l>H8e  of  the  tegmina.    The  scapular  vein  is  the  most  important  in  the 
t*-jj»nina  occupying  with  its  branches  a  very  considerable  portion  of  its 
area.    It  is  made  up  of  two  clusters  which  i)art  at  no  great  distance 
from  the  base  of  the  tegmina,  the  uppermost  bearing  three  long  branches, 
part  of  which  are  forked  next  the  ma  gin,  following  the  general  course 
of  the  branches  of  the  mediastinal  area.    The  lower  cluster  subdivides 
into  two  sets  at  about  the  end  of  the  basal  third  of  the  tegmina — the  up- 
per composed  of  three,  the  lower  of  four,  long,  gently  arcuate,  upturned. 
Simple  branches,  which  cover  the  remainder  of  the  front  margin  as  far  as 
the  tip  of  the  tegmina;  as  a  whole,  the  main  scapular  vein,  or  rather 
the  main  vein  of  the  lower  cluster,  has  a  gently  sinuous  course  through 
the  middle  of  the  tegmina,  falling  below  it  in  its  middle  portion.    The 
exteriiomedmu  vein  is  formed  of  two  slightly  compound  branches  orig- 
inating from  a  main  stem,  which  first  subdivides  a  little  beyond  the  first 
lorkiug  of  the  lower  cluster  of  the  scapular  vein.    Its  branches  are  very 
gently  sinuous,  nearly  longitudinal,  and  terminate  on  the  outer  and 
inner  borders  of  the  tegmina.    The  iiiternomedian  vein  is  very  gently 
sinuous,  running  in  a  nearly  straight  course  after  its  basal  arcuation  to 
tbe  middle  of  the  apical  half  of  the  tegmina,  and  has  five  simple,  in  one 
case  rather  deeply  forked,  straight  and  oblique  branches.    The  anal 
ftrrow  is  deeply  impressed,  sharp,  and  gently  arcuate,  and,  what  is  most 
extraordinary,  forks  just  before  the  tip,  and  terminates  at  about  the 
middle  of  the  tegmina.    The  anal  veins  are  longitudinally  oblique, 
deeply  forked,  straight  or  arcuate,  rather  distant,  and  subparallel  to 
tte basal  half  of  the  anal  furrow. 

Tbis  species  is  remarkable  for  the  slenderness  of  the  tegmina  and 
tlie  curious  manner  in  which  they  taper  by  the  stronger  arcuation  of 
tlie  inner  than  of  the  front  margin ;  it  is  more  nearly  allied  to  the 
preceding  species  than  to  any  other,  but  departs  widely  from  it  in 
ttese  respects, 

Length  of  fragment,  15  mm.;  probable  length  of  tegmina,  21  mm.; 
breadth,  8  mm. 
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Obtained  from  a  coal  bank  near  Glinton,  Mo.,  belonging  to  th( 
Very  Lowest  Productive  Coal-measures,  found  within  50  feet  of  thei 
extreme  base;  it  is  in  the  collection  of  Mr.  B.  D.  Lacoe,  under  th 
number  2151  a, 

5.  Paeomylaceis!  pluteus  sp.  nov. 

PI.  Ill,  fig.  2. 

A  basal  fragment  of  a  fore  wing  appears  to  belong  to  a  distiuc 
species  of  Paromylacris,  but  is  referred  here  doubtfully,  as  its  refei 
euce  depends  largely  upon  the  form  of  the  wing,  the  larger  part  of  th 
margin  of  which  is  conjectural.  That  it  is  one  of  the  Mylacridse  i 
evident  from  the  character  of  the  preserved  part  of  the  mediastin£ 
area.  The  direction  of  tbe  inner  margin  beyond  the  anal  area,  wit 
the  direction  and  tendencies  of  the  mediastinal  and  scapular  veint 
indicate  that  these  two  veins  occupy  at  least  one-half  of  the  tegmina 
while,  if  this  were  the  case,  the  wing  could  hardly  have  had  the  slen 
der  form  of  Lithomylacris,  as  apparently  also  it  had  not  the  apicall; 
confined  area  of  the  exteruomedian  vein.  These  points  would  indicat 
that  it  fell  in  Paromylacris,  though  it  is  not  impossible  that  it  is  i 
Necymylacris,  its  next  neighbor.  In  either  case  the  structure  of  th' 
anal  area  is  different  from  anything  known  in  this  vicinity,  and  indi 
cates  a  species  hitherto  unknown  and  of  considerable  size. 

Assuming  the  margin  to  be  correctly  delineated,  the  mediastina 
area  probably  extended  to  some  distance  beyond  the  middle  of  the  teg 
mina,  and  the  scapular  area  occupied  the  rest  of  the  upper  half  of  th 
tegmina,  the  main  vein  of  the  latter  beginning  to  branch  just  beyom 
the  basal  fifth  of  the  tegmina,  where  it  is  bent  in  its  course.  The  extei 
nomedian  vein  runs  parallel  to  the  scapular,  first  branches  before  thi 
middle  of  the  tegmina,  and  apparently  occupies  on  the  margin  almos 
half  as  much  space  as  the  scapular.  The  internomedian  vein,  of  whic: 
more  can  be  seen,  runs  in  a  very  gently  arcuate  course  and*  terminate 
far  toward  the  tip  of  the  tegmina,  with  three  or  four  very  inequidir 
taut,  deeply  forked  or  simple,  nearly  straight  or  slightly  arcuate 
strongly  oblique  branches.  The  anal  furrow  terminates  beyond  tL 
middle  of  the  tegmina,  and  besides  being  strongly  bent  next  the  baa 
is  again  gently  bent  beyond  the  middle  of  the  remainder,  being  othes 
wise  nearly  straight;  and  by  the  ftdlness  of  this  portion  of  the  inn^ 
margin  which  has  an  independent  curve,  the  whole  area  is  subequal 
breadth  to  near  its  rapidly  tapering  extremity;  it  is  filled,  at  lea-^ 
away  from  the  anal  furrow,  with  numerous  simple  or  deeply  fork^ 
veins  parallel  to  its  sides,  but  arcuate  ajiically.  The  whole  area  is  ful^ 
three  times  as  long  as  broad. 

The  species  appears  to  fall  in  the  near  vicinity  of  P.  ampla^  but 
smaller  than  it,  and  apparently  has  a  larger  development  of  the  inte 
nomedian  area  and  an  earlier  branchmg  of  the  externomedian  vein. 
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Ijei^g^  oi  it^mt^iit,  ^l,r>  mm.;  probable  length  of  tegnuDa^  30 mm./ 
probable  breadth,  16  mm. 

A  single  specimen  found  in  the  Butter  mine  at  Pittston,  Pa.,  in  the 
shale  over  the  E  coal  or  Pittston  coal  by  Mr.  E.  D.  Lacoe,  in  whose 
collection  it  bears  the  number  2040a. 

5.  Genus  NECYMYLAORIS. 

Necymylacns  Scudd.,  Mem  Bost.  Soc.  Nat.  Hist.^  III^  52-63  (1879) ;  Foss.  Ins.  N.  A.,  I, 
72-73  (1890). 

The  two  known  species  of  this  genus  both  occur  in  the  Pennsylvania 
coal  basin,  in  the  Lowest  Productive  Goal-measures.  Ko  species  have 
been  added  to  the  genus  since  its  first  description  fourteen  years  ago. 

Table  of  the  species  of  Neeymylacris. 

Mediastinal  vem  short;  intemomedian  vein  arcaate  throughout 1.  N.  l<icoana. 

Mediastinal  vein  long;  intemomedian  vein  straight  through  most  of  its  course  but 
little  arcuate 2.  N.  herps. 

1.  Necymylacris  LACOANA. 

Necymylaoris  lac^ana  Scudd.,  Mem.  Bost.  Soc.  Nat.  Hist.^  Ill,  53-^,  pi.  5,  fig  12  (1879) ; 
Foss.  Ins.  N.  A.,  I,  73-74,  pi.  5,  fig.  12  (1890). 

From  the  Boston  mme,  near  Pittston,  Pa.,  in  the  Lowest  Productive 
Coal-measures. 

2.  Nboymylacris  hebos. 

Necymylacris  heros  Scudd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  54-56,  pi.  5,  fig.  9  (1879); 
Foss.  Ins.  N.  A..  I,  74-76,  pi.  5,  fig.  9  (1890). 

From  the  roof  shales  of  coal  C  in  the  Boston  mine  near  Pittston,  Pa,., 
m  the  Lower  Productive  Coal-measures.  By  error  in  the  original 
description  it  was  referred  to  Cannelton,  Pa.,  in  a  deposit  just  below 
vein  0,  and  its  discovery  was  credited  to  Mr.  Mansfield,  when  it  should 
have  been  referred  to  Mr.  Lacoe,  in  whose  collection  it  bears  the  num- 
ber 2006.  This  error  of  location  was  unfortunately  repeated  in  my 
Fossil  Insects  of  Korth  America,  and  in  my  Index  to  Known  Fossil 
Insects  (Bull.  71,  U.  S.  Geol.  Survey). 

DESCRIPTION   OF   A   FRAGMENT   OF  A   aiGANTIC  FORE   WING. 

MYLACRIDyE  (?)  sp. 

PL  II,  fig.  4. 

The  merest  fragment  of  a  fore  wing,  consisting  only  of  the  humeral 
lobe,  is  shown  here  to  draw  attention  to  an  unknown  species  remarka- 
ble for  its  immense  size  and  for  the  surface  structure.  It  seems  to  be 
pretty  certainly  a  cockroach,  and  appears  to  have  rather  the  aspect  of 
one  of  this  group  than  that  of  one  of  the  Blattinarise.  The  shoulder 
of  the  wing  is  apparently  penetrated  by  a  single  straight  vein  without 
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branches,  unless  the  doubly  forked  bent  prominence  may  be  an  extreme 
basal  branch.  The  entire  surface  is  covered  with  little,  circular,  shallow 
punctures,  about  0.28  mm.  in  diameter,  slightly  more  deeply  impresses 
at  their  margins  than  centrally,  sparsely  distributed  with  considerabl 
uniformity,  but  rather  more  closely  crowded  toward  the  margin,  wher 
they  lie  at  an  average  distance  apart  of  four  or  five  of  their  diameters 
The  fragment  is  25  mm.  long,  but,  being  only  the  merest  fragment  o 
the  shoulder  of  a  fore  wing,  must  represent  one  very  much  larger  tha] 
the  largest  known  species,  or  perhaps  one  80  mm,  long,  at  the  least. 

The  specimen  comes  from  the  Lowest  Productive  Goal-measures  o 
Mazon  Creek,  Illinois,  and  was  sent  me  for  examination  by  Mr.  Wil 
liam  Gurley. 

This  group  of  Palaeoblattariae  was  the  prevailing  type  of  cockroache 
in  Carboniferous  times.  In  America  they  are  found  from  the  Millstone 
Grit  (in  scanty  numbers,  but  some  variety — two  or  three  genera)  to  tin 
Trias,  where  the  sjiecies,  mostly  belonging  to  generic  groups  character 
istic  of  the  Trias,  are  only  two  or  three  times  more  abundant  than  in  tin 
Millstone  Grit,  though  the  culmination  of  the  group  is  reached  in  thi 
Permian.  In  Europe  they  have  been  discovered  neither  so  low  as  th- 
Millstone  Grit  nor  so  high  as  the  Trias,  but  are  found  throughout  th 
true  Productive  Coal-measures,  as  well  as  in  the  Barren  Coal-measure 
(where  tliey  appear  to  have  culminated)  and  in  the  Permian.  This  latte 
statement  may  require  some  revision  when  the  numerous  species  fouiM 
in  the  Productive  Coal-measures  at  Commentry,  France,  are  ma(~ 
known,  just  as  a  very  different  statement  regarding  the  American  rocl= 
would  have  had  to  be  made  fifteen  years  ago. 

Twelve  genera  and  about  174  species  are  known,  of  which  10  gene^ 
and  about  112  species  come  from  America,  and  8  genera  and  about  ■ 
species  from  Europe,  besides  half  a  dozen  undetermined  species  fro— 
the  latter.  Six  of  the  genera  are  common  to  both  worlds,  4  are  peculis 
to  America  (one  of  tbera  to  the  Trias),  and  2  to  Europe.  No  species  a- 
known  to  occur  on  both  continents. 

6.  Genus  MICROBLATTINA  {iiupd^^  Blattina,  nom.  gen.)  gen.  noi^ 

The  apical  half  of  a  fore  wing  from  the  Khode  Island  coal  field  pn: 
sents  such  very  striking  peculiarities  that  they  must  be  regarded  t 
affording  sufficient  ground  for  distinct  generic  reference  unless  tM 
unknown  basal  portion  should  show  the  veins  to  be  connected  in  a  vec 
different  way  from  what  seems  probable.  It  is  as  small  as  the  smaller 
known  Carboniferous  cockroach,  but  probably  of  the  normal  form.  Tl 
mediastinal  area  reaches  but  little  beyond  the  middle  of  the  tegmina  aira 
must  be  narrow.  The  scapular  vein  is  simple  and  straight  for  mo-^ 
than  half  its  length,  and  only  when  it  reaches  the  end  of  the  medias^ 
nal  area  throws  out  numerous  short  branches  to  the  margin.    TK 
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externomedian  vein  rans  parallel  to  the  scapular  and  terminates  above 
the  apex  of  the  tegmina,  emittin^ir  numerous  inferior,  long,  straight  and 
parallel^  nearly  longitudinal  branches  to  the  apical  margin.  The  iuter- 
nomedian  area  is  rather  narrow,  at  least  in  the  distal  half  of  the  teg- 
mina, subparallel  to  the  inner  margin,  reaches  out  as  far  or  nearly  as 
£eff  asthe  scapular  area,  and  is  filled  with  less  crowded,  arcuate  veins, 
their  convexity  apical.    The  anal  area  is  not  preserved. 

It  is  barely  possible  that  what  I  have  here  taken  for  the  scapular  vein 
may  be  aji  anterior  branch  of  what  is  regarded  as  the  externomedian, 
similar  to  what  is  found  in  some  of  the  species  of  that  strange  genus 
Oryctoblattina;  but  the  other  parts  of  the  tegmina  below  this  are  at 
decided  variance  with  the  peculiar  characteristics  of  Oryctoblattina, 
and  hardly  allow  room  for  the  development  of  the  lower  veins.  If  my 
interpretation  of  the  neuration  is  correct,  Microblattina  must  find  a 
place  near  Etoblattina,  but  separated  from  it  and  its  allies  by  the 
remarkable  fact  that  the  branches  of  the  ext/crnomedian  vein  are  infe- 
rior and  not  superior,  just  as  in  Anthracoblattina,  where  the  medias- 
tinal area  is  long. 

A  single  species  is  known,  coming  from  the  Khode  Island  coal  field, 
which  belongs  in  all  probability  to  the  Lowest  Productive  Coal- 
^easores. 

Microblattina  perdita  sp.  nov. 

PI.  Ill,  fig.  5. 

Unfortunately  the  basal  half  of  the  tegmina  of  this  interesting  species 
*^  destroyed,  but  the  portion  preserved  shows  that  the  tegmina  were  of 
^lender  ovate  form,  probably  rather  more  than  two  and  a  half  times 
longer  than  br^ad;  the  costal  margin  is  very  gently  convex,  the  inner 
Margin  nearly  straight,  and  the  tip  somewhat  broadly  rounded.    The 
^Mediastinal  area  comes  into  the  preserved  fragment  just  enough  to 
^kow  that  it  was  slender,  with  short,  simple,  arcuate  branches,  and  that 
^t;  reached  somewhat  beyond  the  middle  of  the  tegmina,  terminating 
^t)mewhat  abruptly.    The  scapular  vein,  as  soon  as  it  begins  to  fork 
CjQst  before  the  extremity  of  the  mediastinal  area),  approaches  the  mar- 
in  less  rapidly,  increasing  its  length  so  that  it  extends  nearly  to  the 
)x  of  the  tegmina  and  crowds  closely  against  the  externomedian ;  its 
tranches  are  very  closely  crowded,  arcuate  and  simple,  except  for  the 
^rked  basal  branch.    The  externomedian  vein  first  branches  probably 
^*^t  beyond  the  end  of  the  proximal  third  of  the  tegmina,  and  its  par- 
^flel  and  straight  branches  shorten  and  become  more  crowded  toward 
"^lie  extremity.    Some  of  them  are  apically  forked,  and  apparently  what 
^pear  to  be  the  basal  ones,  each  of  which  is  apically  forked,  are  united 
k       ^thdrbase.    What  can  be  seen  of  the  internomedian  area  is  nearly 
^     ^^ibaiid-8hax>ed,  the  main  vein  approaching  the  inner  margin  very  grad- 
rj%     ^^  until  just  before  its  termination,  when  it  curves  down  to  it  much 
p^m    ^in  the  case  of  the  mediastinal  vein,  and  its  branches,  which  are  more 
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distant  than  those  of  other  parts  of  the  tegmina  and  mostly  simple, 
take  on  the  arcuation  of  this  apical  part  of  the  vein.  Kone  of  the  anal 
area  is  preserved.  The  extemomedian  vein  and  its  branches,  except 
next  the  border,  appear  in  strong  relief,  while  all  the  others  are  deli- 
cately incised,  particnlarly  those  of  the  internomedian  area.  The  whole 
surface  is  uniformly  black  and  there  is  no  sign  of  any  other  sculpture. 

Length  of  fragment,  4  mm. ;  probable  length  of  tegmina,  8  mm. ; 
breMth,  3  mm. 

From  the  Lower  ( f )  Productive  Goal- measures  of  East  Eyovidence 
R.  I. ;  in  the  collection  of  Mr.  R.  D.  Lacoe,  No.  2092a. 

7.  Genus  ARGHIMYLAGRIS. 

Archimylam'ia  Scudd.,  Daws.,  Acad.  GooL,  2d  ed.,  388  (1868). 

Arcbimylacris  is  one  of  the  few  genera  found  in  the  Millstone  Grit  as 
well  as  later  j  but,  unlike  the  other  genera  occurring  there,  it  is  at  no  time 
a  prevailing  type,  nor  does  it  occur  later  than  the  true  Productive  Coal- 
measures,  nor  indeed  above  its  lowest  members  in  the  Eastern  Interior 
coal  field,  in  which  a  single  species  occurs;  the  oldest  species  occurs  in 
the  Pennsylvania  coal  basin,  the  youngest  in  the  Acadian  coal  basin. 
In  the  light  of  our  present  knowledge,  therefore,  Arcbimylacris  may  be 
looked  upon  as  one  of  the  most  primitive  types  of  cockroaches,  for  it 
has  been  found  in  the  earliest  beds  that  have  yielded  these  insects,  and 
no  generic  type  has  been  extinguished  at  an  earlier  epoch  than  it.  Of 
the  genera  existing  as  early  as  the  Lowest  Productive  Coal-measures, 
all  have  been  recovered  in  later  rocks  exceptitig  Microblattina  and 
Necymylacris,  but  these  two  genera  are  not  known,  like  Arcbimylacris, 
at  a  still  earlier  epoch.  The  genus  has  not  yet  been  recognized  in  the 
European  rocks. 

Table  of  the  speciea  of  ArchimylacHs, 

«' .  Tegmina  of  nearly  eqaal  width  throughout ;  anal  area  hardly  extending  beyond 

the  basal  third  of  the  tegmina 1.  A.  parallela, 

^K  Tegmina  oval  throughout,  nowhere  with  parallel  margins;  anal  area  extending 
considerably  beyond  the  basal  third  of  the  tegmina. 
&^  Tegmina  fully  two  and  a  hulf  times  longer  than  broad,  the  mediastinal  area 

distinctly  tapering  throughout  its  distal  half 2.  A,  paucinervia, 

h'^.  Tegmina  only  twice  as  long  as  broad,  the  mediastinal  area  scarcely  tapering 
before  its  extreme  tip 3.  A,  aeadica.. 

1.  Archimylacbis  PABALLELA, 

Archimylacris  parellela  Scudd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  85-87,  pi.  6,  fi«r-  ^ 
(1879);  Foss.  Ins.  N.  A.,  I,  105-107,  pi.  6,  fig.  6  (1890). 

From  Campbell's  Ledge,  near  Pittston,  Pa.,  near  the  'bottom  of  the 
Millstone  Grit,  where  it  was  discovered  by  Mr.  E.  D.  Lacoe,  in  whose 
collection  it  bears  the  number  2007.  In  the  original  description  it  was 
wrongly  referred  to  the  Lowest  Productive  Coal-measures  at  Gannelton^ 
Pa.,  and  as  collected  by  Mr.  Mansfield.  The  same  error  is  unfortu- 
nately repeated  in  my  Fossil  Insects  of  North  America  and  in  my  Index 
to  Known  Fossil  Insects  (Bull.  71,  U.  S.  Geol.  Survey). 


8CUDDEB.]  SPECIES   OF  SPILOBLATTINA.  59 

2.  Abghimylagbis  PAucnoaRVis. 

Arckimylams  paucinervU  Scadd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  IV,  411-414.  pi.  31,  fig.  5 
(1890);  Fobs.  Ins.  N.  A.,  I,  387-390,  pi.  23,  tig.  5  (1890). 

From  the  Lower  Productive  Coal-measures  at  Mazou  Creek,  Iiliuois. 

3.  Abchimylacris  acadica. 

Arehimylacria  aoiidica  Scndd.,  Daws.,  Acad.  Geol.,  2d  ed.,  388,  fig.  153  (1868);  Mem. 
Boet.  Soc.  Nat.  ffist..  Ill,  84r-85,  pi.  6,  figs.  8, 14  (1879) ;  Foss.  Ins.  N.  A.,  1, 104-105, 
pL  6,  figs.  8,  14  (1890). 

Pound  in  shale  overljning  the  roof  of  the  main  seam  oi  coal  at  the 
East  River,  Pictou,  !N"ova  Scotia. 

8.  Genus  SPILOBLATTIKA. 

SfOohlattina  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  35-36  (1885). 

So  far  as  known  this  genus  is  peculiar  to  the  American  Trias,  four 
species  occurring  in  Colorado.  It  is  very  closely  related  to  Etoblattina, 
and  especially  to  the  species  of  that  genus  from  the  latest  Carbonifer- 
ous deposits  with  open  neuration,  and  it  is  no  doubt  an  offshoot  from 
that  genus,  which  existed  side  by  side  with  it  or  comes  of  similar 
parentage  with  it. 

Table  of  the  species  of  Spilohlattina. 

•'.  8capalar  vein  as  far  as  its  penultimate  branch  almost  completely  parallel  to  the 
costal  margin,  not  receding  from  it  opposite  the  middle  of  the  adjoining 
discal  stigma. 
^<  Tegmina  relatively  slender,  fully  three  times  as  long  as  broad. 
c'.  Scapnlar  faintly  approaching  the  externomedian  vein  to  inclose  the  stigma 

between  them 1.  S.  gardineri. 

c^.  Scapular  in' no  way  approaching  the  externomedian  vein  to  inclose  the  stigma 

between  them 2.  /S.  triassica, 

^'  Tegmina  relatively  broad,  not  over  two  and  a  half  times  longer  than  broad. 

3.  S.  guttata, 

^'  Scapular  vein  distinctly  receding  from  the  costal  margin  opposite  the  middle  of 

the  adjoining  discal  stigma 4.  S.  marginata. 

1.  Spiloblattina  OARDINERI. 

¥MtlatHna  gardineri  Scndd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  36  (1885);  Mem. 
Boat.  Soc.  Nat.  Hist.,  IV,  461-462,  pi.  41,  figs.  4,  6,  8,  10  (1890);  Foss.  Ins.  N.  A., 
1, 437-438.  pi.  33,  figs.  4, 6, 8, 10  (1890). 

feas  of  Fair  Play,  Colo. 

2.   SpILOBLATTINA  TRIASSICA. 

^'^iottiiMi  tria89iea  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  36  (1885);  Mem. 
Bo8t.  Soc.  Nat.  Hist,,  IV,  461,462-463,  pi.  4,  fig.  1  (1890);  Foss.  Ins.  N.  A.,  I, 
437,438^439,  pi.  33,  fig.  1  (1890). 

'frias  of  Fair  Play,  Colo. 
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3.  Spiloblattina  guttata. 

Spiloblattina  guttata  Scudd.,  Proc.  Acad.  Kat.  Sc.  Philad.,  1885,  3^-37  (1885)  ;M( 
Bost.  Soc.  Nat.  Hist.,  IV,  461,  463,  pi.  41,  fig.  2,  pi.  42,  fig.  14  (1890);  Foss.  1 
N.  A.,  II,  437,  439,  pi.  33,  fig.  2,  pi.  34,  fig.  14  (1890). 

Trias  of  Fair  Play,  Colo. 

4.  Spiloblattina  marginata. 

Spiloblattina  marginata  Scudd.,  Proc.  Acad.  Nat.  Sc.  Phllad.,  1885,  37  (1885);  M* 
Bost.  Soc.  Nat.  Hist.,  IV,  461,  464,  pi.  41,  fig.  3  (1890);  Fobs.  Ins.  N.  A.,  I,  < 
440,  pi.  33,  fig.  3,  (1890). 

Trias  oi  Fair  Play,  Colo. 

9.  Genus  BTOBLATTINA. 

Etohlattina  Scudd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  56-58  (1879);  Foss.  Ins.  N.  A 
76-78  (1890). 

This  might  be  termed  the  typical  genus  of  Palaeoblattariae,  or 
least  of  Blattinariae,  for  it  was  the  prevailing  tyi)e  in  the  Oarbooii 
ous  and  Permian  periods,  containing  very  nearly  one-half  of  thekno 
Paleozoic  cockroaches,  and  in  America  almost  exactly  one-half.  Nine 
seven  species  have  already  been  recognized — sixty-nine  in  this  coun 
and  twenty-eight  in  Europe — yet  a  dozen  years  ago  only  two  spec 
were  recognized  in  this  country.  The  great  increase  is  due  to  the  < 
covery  of  the  localities  at  Eichmond,  Ohio,  and  Oassville,  West  A 
ginia,  at  which  places  all  but  fourteen  of  the  new  American  spec 
have  occurred.  Even  in  the  older  rocks  it  holds  a  predominant  positi 
being  there  equaled  in  number  only  by  Mylacris  in  America,  while 
Europe  it  has  nearly  treble  the  number  of  species  belonging  to  G( 
blattina  or  Anthracoblattina,  its  nearest  numerical  neighbors.  Its  ni 
ber  in  America  is  also  treble,  or  a  little  more  than  treble,  that  of  G( 
blattina,  which  follows  it  among  Blattinarise.  Not  a  single  species 
common  to  Europe  and  America,  nor  in  America  has  a  single  one  b 
certainly  found  at  two  distinct  localities. 

In  d,ccordance  with  the  fact  of  its  predominance  is  that  of  its  end 
ance,  since  in  this  country  it  has  been  recognized  in  every  deposit  wh 
has  yielded  remains  of  cockroaches,  from  the  Millstone  Grit,  whei 
single  species  occurs  in  the  Western  Interior  coal  field,^  to  the  Tr 
from  which,  in  Colorado,  two  species  have  been  recognized.  This 
not  be  said  of  any  other  genus  of  cockroaches.  It  reaches  its  culrai 
tion  in  the  Permian,  where  it  is  found  in  astonishing  abundance  in 
Dunkard  Creek  series  of  West  Virginia,' whence  thirty-six  species 
known  from  the  single  locality  of  Cassville,  Monongalia  County.  Ev 
coal  basin  in  this  country  from  which  cockroaches  are  known,  exc 
the  Acadian,  has  furnished  some  species  of  this  genus.  In  the  true  I 
ductive  Coal-measures  they  have  been  found  most  abundantly  in 

I  This  refers  to  U.  venusta,  found  by  Lesqnereux  in  Arkansas  deposits  regarded  by  him  as  oi 
age,  bnt  according  to  the  latest  snrveys  it  is  more  probable,  Mr.  Lacoe  informs  me,  that  the  de| 
belong  to  the  Lower  Productive  Coal-measures,  in  which  case  the  above  statement  most  be  mod 
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Bhode Island  basin  (eight  species);  bat  in  the  Barren  Goal- measures  of 
eastern  Ohio  seventeen  species  occur,  which  is  a  number  larger  than 
that  of  all  the  species  from  the  Productive  Coal-measures  from  all 
Ameiican  localities  combined,  indicating  the  ascendancy  of  the  group. 

At  the  same  time,  the  deposits  of  the  Barren  Coal-measures  and 
'  of  the  Permian  rocks  present  a  new  type,  already  referred  to  in  the 
Introduction  and  pretty  easily  recognized  at  a  glance  by  the  slenderuess 
of  the  tegmina  combined  with  an  exceptional  openness  of  the  ueuration 
in  the  middle  of  the  tegmina,  the  latter  feature  somewhat  recalling  the 
Triassic  SpiloUlattina,  though  with  a  slightly  different  effect.  So  far  as 
the  present  material  shows,  this  type  was  the  prevailing  one  in  the 
Barren  Coal-measui'es  of  this  country,  but  seems  to  have  been  only  less 
prevalent  in  the  Permian.  It  was  not  peculiar  to  America,  for  it 
appears  in  the  European  Permian  species,  E.  elongata,  I  have  not 
attempted,  as  perhaps  I  should  have  done,  to  bring  all  these  species 
together  in  this  following  table,  but  they  are  grouped  to  a  certain 
extent  in  a  subordinate  manner. 

In  Europe,  also,  Etoblattina  was  the  predominating  type  of  cock- 
roaches and  has  been  found  in  every  successive  series  of  rocks  in  which 
cockroaches  have  been  found,  from  the  Lowest  Productive  Coal  meas- 
ures to  the  Permian.  .It  seems  to  have  reached  its  climax  in  the  upi)er 
Carboniferous  deposits,  corresponding  largely  to  our  Barren  Coal-meas- 
wes.  For  assistance  in  studying  the  European  forms,  I  have  added  in 
the  Introduction  a  section  upon  the  European  species  of  the  genus,  with 
»key  for  their  determination. 

The  following  table  has  been  constructed  with  much  difficulty;  and 
while  it  brings  in  juxtaposition  many  of  the  nearly  allied  species  in  a 
natural  manner,  it  separates  at  the  same  time  whole  series,  which  a  more 
complete  knowledge  of  the  neuration  from  more  perfect  examples  would 
kave  enabled  me  to  arrange  in  a  better  order  by  their  judicious  niing- 
tog.  It  is  offered  only  as  a  temporary  convenience.  The  sequence  of 
tte  species  in  the  table  is  followed  in  the  text  and  as  far  as  possible  in 
the  plates. 

Table  of  the  species  of  Etoblattina, 

^'  Belatively  broad  species ;  tegmioa  distinctly  less  than  two  and  one-half  times 

longer  than  broad. 
^.  Mediastinal  area  less  than  two-thirds  the  length  of  the  tegmina. 
^*  Intemomedian  area  terminating  far  short  of  the  apex  of  the  tegmina. 
<P.  Mediastinal  area  triangular,  continuously  tapering,  reaching  only  the  mid- 
dle or  a  little  beyond  the  middle  of  the  tegmina. 
e^.  Scapular  vein  terminating  at  the  very  apex  of  the  tegmina;  externome- 

dian  vein  first  forking  beyond  the  middle  of  the  tegmina. 

1.  E.  clintoniana. 
^.  Soapnlar  vein  terminating  before  the  extreme  apex  of  the  tegmina; 

externomediau  vein  first  forking  far  before  the  middle  of 

the  tegmina 2.  E,  lata. 

^*  Mediastinal  area  vittato,  tapering  only  at  extremity,  reaching  far  beyond 

the  middle  of  the  tegmina. 
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Table  of  the  species  of  J?to&2at<iiia— Continued. 

e^  Extemomedian  vein  first  forking  at  about  the  middle  of  the  tegmina, 

branches  mostly  simple 8.  E.  aagitU 

^.  Extemomedian  vein  first  forking  near  the  end  of  the  proximal  thii 

the  tegmina,  the  branches  mostly  forked 4.  E.  medi 

c?.  Jntemomedian  area  nearly  reaching  the  tip  of  the  tegmina. 
d^.  Tegmina  only  twice  as  long  as  broad ;  veins  rather  numerous.  5.  E.f 
d^,  Tegmina  much  more  than  twice  as  long  as  broad ;  veins  very  numeron 
eK  Large  species,  the  tegmina  exceeding  50  mm.  in  length;  mediastinal 

reachingfarbeyondthemiddleof  thetegmina.  6.  E.illm 
(^.  Small  species,  the  tegmina  less  than  12  mm.  long;  mediastinal  area 

extending  to  the  middle  of  the  tegmina 7.  E.  o\ 

bK  Mediastinal  area  at  least  two-thirds  as  long  as  the  tegmina. 
c>.  Tegmina  only  twice  as  long  as  broad;  mediastinal  area  not  more  than  ' 

thirds  as  long  as  the  tegmina 8.  E,  sckolf 

c^.  Tegmina  considerably  more  than  twice  as  long  as  broad;  mediastinal 

nearly  or  qnite  three-fourths  as  long  as  the  tegmina. 
dK  Intemomedian  area  terminating  far  before  the  tip  of  the  tegmina. 
eK  Scapular  and  extemomedian  veins  nearly  united  in  basal  third  of 

mina ;  intemomedian  vein  normal 9.  E.  de 

e^.  Scapular  and  extemomedian  veins  clearly  distinct  throughout ;  intc 

median  vein  peculiar. 
f.  Extemomedian  vein  simple,  unbranched ;  intemomedian  vein  reinfo 

by  a  supplementary  branched  superior  stem.  10.  E.  strii 
p.  Extemomedian  vein  abundantly  branched;  intemomedian  vein 

strongly  sinuate,  the  area  apically  very  slender.  11.  E.  cla 
dK  intemomedian    area    extending    nearly    to    the   tip    of  the    tegn 

12.  E.  ven 
a''.  Relatively  slender  species,  the  tegmina  two  and  one-half  or  more  times  lo 

than  broad. ^ 
bK  Tegmina  distinctly  less  than  three  times  as  long  as  broad, 
c^  Intemomedian  area  not  or  hardly  attaining  the  apical  margin. 
dK  Veins  in  center  of  tegmina  much  more  widely  separated  than  those  oi 

apical  margin. 
e'.  Mediastinal  area  considerably  more  than  two-thirds  the  length  of 

tegmina. 
/'.  Intemomedian  branches  distant  and  most  of  them  forked. 

13.  E.  halt 
p.  Intemomedian  branches  crowded  and  most  of  them  simple. 

14.  E.pati 
e^.  Mediastinal  area  somewhat  or  distinctly  less  than  two-thirds  the  leo 

of  the  tegmina. 
/'.  Scapular  and  extemomedian  veins  first  branching  at  very  unec 
distances  from  the  base. 
gK  Extemomedian  and  intemomedian  branches  very  crowded,  mor 

than  the  branches  of  the  other  veins 15.  E.  mucron 

g"^.  Extemomedian  and  intemomedian  branches,  especially  the  lat 
not  crowded,  and  not  more  so  than  the  others.  16.  E.  deU 
p.  Scapular  and  extemomedian  viens  first  forking  side  by  side. 

17.  E.  Occident 
d*.  Veins  in  center  of  tegmina  scarcely  more  widely  separated  than  thos 

the  apical  margin. 


1  In  a  few  species  the  tegmina  are  barely  two  and  one-hall  times,  in  a  few  others  they  are  more 
three  times  longer  than  broad. 
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Table  of  the  apeeiee  of  Etohlattina — Continued. 

0*.  Mediastinal  area  less  than  three-fifths  the  length  of  the  tegmina. 

f.  Tegmina  sparsely  veined 18.  E,  exigua, 

/>.  Tegmina  abundantly  veined. 

g^.  Main  scapnlar  vein  nearly  straight 19.  ^.  «ip.  (R.  I. ). 

gK  Main  scapnlar  vein  strongly  arcuate. 
h^,  Scapnlar  vein  snbparallel  to  the  costal  margin  in  the  basal  half  of 

the  tegmina;  its  branches  oblique 20.  E.  jeffersoniana, 

^  M.  Scapnlar  vein  forming  a  considerable  angle  with  the  costal  mar- 
gin in  the  basal  half  of  the  tegmina,  its  branches  longi- 
tudinal     21.  E.  residua. 

^.  Mediastinal  area  more  than  three-fifths  the  length  of  the  tegmina. 
/'.  Anal  furrow  terminating  hardly  or  not  beyond  the  end  of  the  proximal 
two-fifths  of  the  tegmina. 
g^.  Veins  of  intemomedian  area  not  crowded;  scapular  and  *^xternome- 
dian  veins  well  separated  from  the  base  . .  22.  E.  fnneraria. 
g^.  Veins  of  intemomedian  area  crowded;  scapular  and  extemomedian 
veins  united  in  the  proximal  fourth  of  the  tegmina. 

23.  E.  expuncta, 
f^.  Anal  furrow  terminating  scarcely  short  of  the  middle  of  the  tegmina. 

24.  E.  gorhami, 
(?,  lotemomedian  area  distinctly  attaining  the  apical  margin. 
id>.  Veins  in  center  of  tegmina  widely  separated. 
eK  Mediastinal  area  less  or  scarcely  more  than  one-half  the  length  of  the 

tegmina. 
/'.  Intemomedian  vein  nearly  straight,  nearly  all  the  branches  simple. 
g^.  Intemomedian  area  narrow,  in  the  middle  less  than  one-fourth  the 

width  of  the  tegmina 25.  E.  aperta. 

g^.  Intemomedian  area  relatively  broad,  in  the  middle  nearly  one-third 

the  width  of  the  tegmina 26.  E.  fasciata. 

p.  Intemomedian  vein  strongly  sinuate,  many  of  the  branches  forked, 

often  doubly  forked. 
gK  Mediastinal  vein  arcuate  beyond  base;  scapular  vein  scarcely  bent  at 

the  origin  of  the  first  two  branches 27.  E.  ramosa. 

g^.  Mediastinal  vein  straight  beyond  base;  scapular  vein  distinctly  bent 

at  the  origin  of  the  first  two  branches 28.  E.  willsiana, 

e^.  Mediastinal  area  nearly  or  quite  three-fifths  the  length  of  the  tegmina. 

f,  Extemomedian  vein  first  branching  close  to  the  middle  of  the  tegmina. 

g^,  Int^rnomediah  vein  arcuate  throughout,  continually  app^'oaching 

the  margin 29.  E.  lesquereuxii. 

g^,  Intemomedian  vein  sinuous  by  a  distinct  apical  extension,  subpar- 
allel  to  the  margin. 
h^.  The  branches  of  the  mediastinal  vein  mostly  originate  from  the 
vein  itself. 
i^  Main  scapular  vein  broadly  sinuate ;   intemomedian  vein  nearly 
reaching  the  very  apex  of  the  tegmina. 
jK  Costal  margin  broadly  arcuate;  first  two  branches  of  scapnlar 

vein  widely  separated  at  origin 30.  E.  maledicta. 

fi.  Costal  margin  strongly  arcuate ;  first  two  branches  of  scapular 

vein  closely  approximate  at  base 31.  JE.  henedicta. 

I*.  Main  scapular  vein  rigidly  straight  through  most  of  its  course; 
intemomedian  vein  falling  considerably  short  of  the  apex. 

32.  E.  funeatn. 

A'.  Most  of  the  branches  of  the  mediastinal  vein  aiise  from  its  first 

branch,  which  imitates  the  mediastinal  vein. 33.  E.  exaen&a. 


^^  AMERICAS    FOSSIL    COCKROACHES. 

Table  of  the  species  of  Etoblattina — Cod  tinned. 

/>.  Extemomedian  vein  first  branching  well  within  the  proximal  half  of 

the  tegmina. 
g^.  Mediastinal  vein  about  three-fifths  the  length  of  the  tegmina ;  scap- 
alar  vein  forking  before  the  extemomedian  vein. 

34.  E.  tenuis, 
^.  Mediastinal  vein  two- thirds  the  length  of  the  tegmina ;  exteruome- 
dian  vein  forking  before  the  scapular  vein. .  35.  E.  hustoni. 
tP,  Veins  in  center  of  tegmina  not  widely  separated. 
6^  Mediastinal  area  distinctly  less  than  two-thirds  the  length  of  the  teg- 
mina. 
/^  Anal  furrow  striking  the  margin  not  beyond  the  end  of  the  proximal 

third  of  the  tegmina. 
gK  Intemomedian  area  more  than  one-third  the  breadth  of  the  tegmina 

in  the  middle  of  their  distal  half 36.  E.  persistens. 

g^,  Intemomedian  area  less  than  one-third  the  breadth  of  the  tegmina 

in  the  middle  of  their  distal  half 37.  E,  eakiniana, 

p.  Anal  furrow  striking  the  margin  but  little  before  the  middle  of  the 

tegmina. 
g^.  Small  species;  tegmina  with  strongly  convex  costa ;  extemomedian 
vein  first  branching  before  the  tip  of  the  anal  furrow  and 

well  before  the  middle  of  the  tegmina 38.  E,  ckccubita, 

g^.  Large  species;  tegmina  with  gently  convex  costa;  externo9iedian 
vein  first  branching  beyond  the  tip  of  the  anal  furrow  and 
scarcely  before  the  middle  of  the  tegmina.. .  39.  E,  mazona, 
e^.  Mediastinal  area  fully  two-thirds  the  length  of  the  tegmina. 
/'.  Scapular  vein  first  forking  scarcely  before  the  extemomedian  vein. 
g^.  Mediastinal  area  scarcely  if  any  more  than  two-thirds  the  length  of 
the  tegmina. 
}!>,  Intemomedian  area  reaching  the  apex  of  the  tegmina  by  the  retro- 

arcuation  of  the  main  vein 40.  E,  expuhata, 

h^.  Intemomedian  area  reaching  only  the  extreme  limit  of  the  apical 
margin  of  the  tegmina,  without  noticeable  retroarcuatiou. 
i^  Mediastinal  branches  excessively  longitudinal  and  crowded ;  scap- 
ular branches  mostly  forked 41.  E.  gratiosa, 

i^.  Mediastinal  branches  normal  and  not  crowded ;  scapular  brauches 

all  simple 42.  E,  macerata. 

g^.  Mediastinal  area  almost  or  quite  three-fourths  the  length  of  the 

tegmina 43.  E.immolata. 

/'.  Scapular  vein  first  forking  at  a  noticeable  distance  before  the  extemo- 
median vein. 
g^.  Anal  furrow  striking  the  margin  scarcely  beyond  the  end  of  the 
proximal  two-fifths  of  the  tegmina. 
h^.  Mediastinal  area  three- fourths  the  length  of  the  tegmina^tapering 

rather  abruptly 44.  E.  mactata. 

h^.  Mediastinal  area  scarcely  if  any  more  than  two-thirds  the  length 

of  the  tegmina,  tapering  gently 45.  E,  communis. 

g'^.  Anal  furrow  striking  the  margin  scarcely  before  the  middle  of  the 

tegmina 46*  E,  sp.  (Colo.). 

h^.  Tegmina  almost  or  fully  three  times  as  long  as  broad. 
cK  Mediastinal  area  less  than  two-thirds  the  length  of  the  tegmina. 
d'.  Intemomedian  vein  more  or  less,  often  considerably,  sinuate,  much  of  the- 

apical  portion  nearly  or  quite  parallel  to  the  inner  margin,, 
and  rarely  falling  at  all  short  of  the  apex  of  the  tegmina. 
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Table  of  the  species  of  Etoblaitinch—Contimied, 

eK  Scapular  vein  forking  before,  generally  long  before,  the  eztemomedian ; 

anal  area  normal. 
/^  Mediastinal  area  less  than  half  as  long  as  the  tegmina.  47.  E.  hastata, 
p.  Mediastinal  area  more  than  half  as  long  as  the  tegmina. 
g^.  Costal  margin  nearly  straight  throaghout  the  middle  half  ^ 
^^  Intemomedian  area  scarcely  narrowing  in  its  proximal  half. 

48.  E,  marginata^ 
h^,  Infcernomedian  area  rapidly  narrowing  in  its  proximal  half. 

49.  E.  gracilenta» 
^.  Costal  margin  regularly  arcuate  throughout 50.  ^.  exsecuta^ 

^.  Scapular  vein  first  forking  later  than  the  extemomedian ;  anal  area 

exceptionally  long  and  narrow 51.  E,  arcta. 

d^,  Intemomedian  vein  nearly  or  quite  straight,  the  area  tapering  almost 

regularly  and  falling  considerably^  sometimes  far,  short  of 
the  apex  of  the  tegmina. 
e^  Intemomedian  vein  terminating  well  beyond  the  middle  of  the  distal 

half  of  the  tegmina. 

/^  Main  scapular  vein  strongly  sinuous 62,  E,  stipata, 

p.  Main  scapular  vein  nearly  straight  throughout. 
g^.  Anal  furrow  striking  the  inner  margin  well  beyond  the  end  of  the 

proximal  third  of  the  tegmina 53.  E.  prcedulda, 

^,  Anal  furrow  striking  the  inner  margin  far  before  the  end  of  the  prox- 
imal third  of  the  tegmina 54.  E,  variegata, 

«3.  Intemomedian  vein  terminating  at  or  before  the  middle  of  the  distal  half 

of  the  tegmina. 
p,  Extemomedian  vein  strongly  bent  where  first  forked  and  thereafter 

•  very  oblique 55.  E,  hilliana, 

/*.  Extemomedian  vein  gently  bent  where  first  forked  and  thereafter  but 

little  or  scarcely  oblique. 
^^  Tegmina  scarcely  tapering  apically  before  the  distal  fourth,  nearly 
equal  in  the  middle  half;  intemomedian  area  extending  but 
little  further  than  the  mediastinal. 
^1.  Tegmina  more  than  three  times  as  long  as  broad ;  intemomedian 
area  exceptionally  narrow ;  extemomedian  vein  first  branch- 
ing but  little  beyond  the  tip  of  the  anal  furrow . 

56.  E.  angusta, 

h*,  Tegmina  less  than  three  times  as  long  as  broad;  intemomedian 

area  of  normal  breadth;  extemomedian  vein  first  branching 

well  beyond  the  tip  of  the  areal  furrow 57.  E,  macilenta, 

f*  Tegmina  tapering  from  the  middle,  the  middle  half  fusiform ;  inter- 
nomedian   area    extending  very  much    farther   than    the 
mediastinal. 
V^,  Intemomedian  area  in  middle  less  than  one-third  the  breadth  of 

tegmina ;  anal  area  excessively  slender 58.  ^.  exilis, 

h^,  Intemomedian  area  in  middle  more  than  one-third  the  breadtli  of 

the  tegmina ;  anal  area  normal 59.  E.  rogu 

f^'  Hediaatinal  area  more  than  two-thirds  the  length  of  the  tegmina. 
<P.  Intemomedian  vein  reaching  nearly  or  quite  to  the  apical  margin  of  the 

tegmina. 
«*•  Main  veins  separated  in  the  center  of  the  tegmina  by  hardly  wider  inter- 
vals than  the  branches  near  the  apical  margin. 
/*.  Scapular  and  extemomedian  veius  distinct  throughout. 

*  This  is  not  clear,  but  probable,  in  E.  marginata. 

Bun.  124 5 


^^  k^E^BlClLN   roa&IL  COCKROACHES. 

Table  of  the  speeiee  of  Etohlattina''-Continned. 

§\  iDtemomedian  area  Just  failing  to  reach  the  apical  margin. 
^'.  Mediastinal  branches  not  crowded;  intemomedian  branches  rarely 

forked;  anal  area  elongate 90.  B,  eaopugnata, 

hK  Mediastinal  branches  crowded,  intemomediaa  branches  mostly 

forked ;  anal  area  abbreviate 61.  ^.  obatra. 

(^.  Intemomedian  area  distinctly  reaching  the  apical  margin. 
h^.  Mediastinal    branches    crowded,    mostly    forked;    scapular    and 
eztemomediau  veins  first  forking  close  together 

62.  E.  imperfecta. 

h^.  Mediastinal  branches  not  crowded,  rarely  forked;  scapular  vein 

first  forking  well  before  the  extemomedian..  63.  E,  secreta, 

/>.  Scapular  and  extemomedian  veins  united  in  basal  fourth  or  more  of 

the  tegmina .' 64.  E,  reliqua, 

e^.  Main  veins  separated  in  the  center  of  the  tegmina  by  much  wider  inter- 
vals than  the  branches  near  the  apical  margin. 
/>.  Scapular  and  extemomedian  veins  both  first  forking  in  the  distal  half 

of  the  tegmina n 65.  J^.  inviaa. 

/^.  Scapular  and  extemomedian  veins  both  first  forking  well  within  the 

proximal  half  of  the  tegmina. 
gK  Extemomedian  vein  distinctly  oblique,  the  branches  distinctly  supe- 
rior. 
hK  Intemomedian  vein  strongly  sinuate,  curving  just  beyond  the  anal 

farrow  in  an  opposite  sense  to  it 66,  E,  ocotUta, 

h',  Intemomedian  vein  arcuate  almost  to  the  tip 67.  E,  latehricola* 

g-,  Extemomedian  vein  longitudinal,  the  branches  purely  furcate  and 

longitudinal 6S,  E,  defoasa, 

d^,  Intemomedian  vein  falling  distinctly  short  of  the*  apical  margin  of  the 
^  tegmina 6Q.  E.  recidiva. 

The  hind  wings  described  in  the  following  list  are  not  included  in  the 
table,  nor  is  the  fragment  shown  on  PI.  XII,  fig.  2. 

1.  Etoblattina  clintoniana  sp,  nov. 

PI.  IV,  fig.  1 

Tegmina  broad  subovate,  two  and  a  quarter  times  as  long  as  broad, 
the  costal  margin  beyond  the  well-shouldered  base  very  faintly  convex, 
the  anal  area  full,  and  beyond  it  the  inner  margin  symmetrical  with 
the  costal;  the  apex  well  rounded.  Mediastinal  area  triangular,  rapidly 
tapering,  terminating  before  the  middle  of  the  tegmina  and  slightly 
before  the  tip  of  the  anal  furrow;  the  vein  has  only  three  or  four 
simple,  nearly  straight,  very  oblique  branches.  The  scapular  vein 
runs  subparallel  to  and  distant  from  the  costal  margin  nearly  through 
the  middle  of  the  tegmina,  straight  in  the  greater  part  of  its  course, 
but  arcuate  in  opposite  senses  at  the  two  extremities,  terminating 
exactly  at  the  apex  of  the  tegmina;  it  first  forks  as  far  toward  the 
base  as  the  intemomedian  vein,  and  has  about  eight  gently  arcuate 
branches,  mostly  simple,  but  others  more  or  less  deeply  or  doubly 
forked,  all  very  oblique  and  the  distal  ones  sublongitudihal.  The 
extemomedian  vein  runs  parallel  to  the  preceding,  diverging  but  little 
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from  it  wheD,  beyond  the  middle  of  the  tegmina,  it  first  branches  and 
is  unimportant,  having  bat  a  couple  of  branches,  one  simple,  the  other 
forked.  The  intemomedian  vein  is  gently  arcnate,  runs  parallel  to  the 
externomedian  and  strikes  the  inner  margin  just  before  the  distal  tenth 
ofthetegmina;  it  has  five  or  six  mostly  simple  sweeping  branches.  The 
anal  farrow  is  rather  strongly  impressed,  very  regularly  and  strongly 

arcuate,  and  nearlyTeaches  the  middle  of  the  tegmina;  the  anal  veins 

are  numerous,  arcuate,  crowded,  mostly  simple,  and  avoid  the  space 

adjoining  the  anal  furrow. 

Length  of  tegmina,  22.5  mm.;  breadth   at  anal  furrow,  10  mm. 

(broader  at  the  middle  of  the  anal  area). 

The  surface  of  the  tegmina,  especially  in  the  distal  half  and  in  the 

intemomedian  area,  is  covered  by  very  delicate  cross  lines  between  the 

nervures,  not  very  closely  crowded. 

This  species,  represented  by  a  nearly  perfect  fore  wing,  is  more 

nearly  allied  to  the  European  E.primceva  than  to  any  of  oursj  it  is 

Skbont  two-thirds  its  size  and  differs  in  its  lesser  breadth,  the  greater 

brevity  of  the  mediastinal  area,  and  the  far  later  forking  of  the  exter 

liomedian  vein. 

Prom  the  Lowest  Productive  Coal-measures  at  Oilkerston  Ford, 

ii«ar  Clinton,  Mo.,  collected  by  David  White,  United  States  Gk^ological 

Survey.    Fo.  2182;  original  No.  412. 

2.  Btoblattina  lata  sp.  nov. 

PI.  IV,  fig.  2. 

Although  the  only  known  specimen  of  this  species  is  imperfect  by 
the  loss  of  both  extremities  of  the  tegmina,  they  are  apparently  a  - 
^le  less  than  two  and  a  half  times  as  long  as  broad,  the  costal  mar- 
&^  rather  gently  convex,  the  inner  margin  straight,  and  the  apex  well 
^Bded.  The  mediastinal  area  is  distinctly  triangular  and  tapering 
throughout,  terminating  shortly  before  the  distal  end  of  the  middle 
^  of  the  tegmina,  with  few  and  distant,  straight,  very  oblique,  sim- 
ile or  forked  branches.  The  scapular  vein  is  broadly  sinuate  through- 
^t,  terminates  at  a  little  distance  before  the  extreme  apex  of  the 
%mina,  first  branches  within  the  basal  fourth  of  the  tegmina,  and 
^  about  five  nearly  longitudinal,  simple,  forked,  or  doubly  forked 
"^ches.  The  externomedinn  vein  is  also  broadly  sinuate,  first  forks 
opposite  the  tip  of  the  anal  furrow,  and  has  four  or  more  longitudinal, 
S^utly  arcuate,  simple  or  forked  branches  occupying  the  apical  mar- 
8b,  The  intemomedian  vein  is  feebly  sinuate  and  probably  termiuates 
^dl  before  the  extreme  apex  of  the  tegmina,  and  has  six  or  seven 
*o«ay  simple,  strongly  oblique,  nearly  straight  branches,  the  first  of 
^Wch,  deeply  forked,  originates  far  before  the  others,  close  to  the  very 
■••ft  of  the  vein.  The  anal  furrow  is  deeply  impressed,  bent  arcuate, 
•>rt  strikes  the  inner  margin  at  about  the  end  of  the  proximal  third  of 
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the  tegmina;  the  anal  veins  are  simple,  very  gently  arcuate,  and  sab- 
equidistant.  The  anal  and  int^momedian  veins  are  finely  traced  in 
black  on  the  surface  of  the  tegmina,  otherwise  of  the  color  of  the 
dark  stone;  and  there  are  straight  and  crowded  delicate  cross  lines 
between  all  the  nervures. 

Length  of  fragment,  10.5  mm.;  probable  length  of  tegmina,  16  mm.; 
breadth,  6.75  mm. 

This  species  is  most  nearly  allied  to  JS.  sagittariaj  a  considerably 
larger  species,  but  differs  from  it  in  the  form  of  the  tegmina,  the  tri- 
angular and  not  vittate  form  of  the  mediastinal  area,  the  far  earlier 
branching  of  the  externomedian  vein,  and  the  considerable  difference 
in  the  character  of  the  internomedian  area. 

.     From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Yar 
Mr.  E.  D.  Lacoe;  No.  2099a. 

3.  Etoblattina  sagittaeia  sp.  nov. 

PI.  IV,  fig.  3. 

The  tegmina  are  twice  as  long  as  broad,  have  an  ovate  form,  tax>ering 
rather  regularly  from  about  the  middle  of  the  anal  area,  with  subacumi- 
nate  rounded  apex;  the  costal  margin  is  gently  arcuate,  as  is  also  the 
distal  half  of  the  inner  margin.  The  mediastinal  area  is  narrow,  in 
its  middle  hardly  a  fifth  the  breadth  of  the  tegmina,  and  ends  with  the 
middle  fifth  of  the  same;  its  branches  are  few,  distant,  simple,  straight, 
and  oblique.  Scapular  vein  gently  sinuate,  subparallel  to  the  inner  mar- 
gin and  terminating  almost  at  the  very  apex  of  the  tegmina;  it  has  five 
branches,  the  first  arising  within  the  proximal  fourth  of  the  tegmiDa, 
the  second  about  the  middle  of  the  tegmina,  these  two  forked  or  doubly 
forked,  the  remainder  arising  at  regular  intervals  and  simple;  all  are 
longitudinally  oblique  and  gently  arcuate.  The  externomedian  vein  is 
strongly  sinuate,  especially  arcuate  at  base,  first  forks  about  the  middle 
of  the  tegmina  and  has  from  three  to  five  simple  or  forked,  straight, 
longitudinal  branches,  arising  at  equal  intervals  in  the  distal  half  of 
the  tegmina.  The  internomedian  vein  is  strongly  sinuate,  parallel  to 
the  preceding  but  slightly  approaching  it  distaUy,  where  the  area  is 
prolonged  and  attenuated,  reaching  the  distal  fifth  of  the  tegmina;  the 
seven  or  eight  braDches  are  mostly  simple,  slightly  arcuate  and  oblique, 
the  distal  branches  more  strongly  than  the  basal.  The  anal  ftirrow  is 
feebly  impressed,  very  regularly  and  strongly  arcuate  and  strikes  the 
inner  margin  just  beyond  the  end  of  the  proximal  two-fifbhs  of  the  teg- 
mina; the  aoal  branches  are  few,  subequidistant,  arcuate,  and  simpler 
The  surface  of  the  tegmina  shows  no  sign  of  cross-lining. 

Length  of  preserved  portion  of  tegmina,  11  mm.;  probable  length  of 
tegmina,  12.8  mm.;  breadth,  6.5  mm. 

In  its  form  and  the  apically  attenuate  internomedian  area  this  species 
closely  resembles  U.  deanensis  of  England,  but  differs  strikingly  from 
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it  in  both  the  mediastinal  and  externomedian  areas.  It  nevertheless 
appears  to  be  closer  to  that  than  to  any  other  European  species,  though 
it  more  nearly  approaches  our  E.  mediana.  Were  it  not  for  the  apical 
attenuation  of  the  intemomedian  area,  it  would  bear  a  strong  resem- 
blance to  a  Petrablattina,  on  account  of  the  simplicity  and  longitudi- 
nality  of  its  straight  externomedian  branches. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr.  B.  D.  Lacoe;  four  specimens,  Kos.  2100  a,  ft,  o,  d, 

4.  ETOBLATTINA  MEDIANA. 

PL  IV,  fig.  4. 

Tegmina  somewhat  less  than  two  and  one-half  times  as  long  as 

broad;  tapering  rather  rapidly  on  apical  half,  subacuminate  at  apex, 

the  costal  margin  rather  strongly  arcuate,  the  inner  margin  nearly 

^ight  to  the  end  of  the  intemomedian  area  and  then  rapidly  arcuate. 

Afediastinal  area  vittate,  terminating  at  the  distal  end  of  the  middle 

fifth  of  the  tegmina  with  somewhat  distant,  nearly  straight,  strongly 

oblique,  mostly  simple  branches.    Scapular  vein  gently  arcuate  beyond 

the  base,  terminating  well  short  of  the  apex  of  the  tegmina,  with  only 

tliree  distant  inequidistant  branches,  the  first  arising  far  toward  the 

l)a8e,  apically  doubly  forked,  the  next  near  the  middle  of  the  tegmina 

^d  deeply  forked,  the  third  simple.    The  externomedian  vein  is  of 

'Onosual  importance  and  has  a  sinuous  course  to  make  room  for  the 

Bpical  extension  of  the  following  vein;  it  first  forks  not  far  beyond  the 

middle  of  the  proximal  half  of  the  tegmina  and  has  four  inequidistant, 

apically  arcuate  branches,  which  fork  at  unequal  distances  from  the 

inargin,  the  last  simple.     The  intemomedian  vein  is  sinuate  by  the 

apical  extension  of  its  attenuated  tip  and  reaches  to  the  distal  fifth  of 

the  tegmina;  its  branches  are  few,  distant,  arcuate,  simple  or  deeply 

foked,  the  proximal  oblique,  the  distal  nearly  longitudinal.    The  anal 

ftrrow  is  very  feebly  impressed,  greatly  arcuate,  and  strikes  the  inner 

Diargm  not  far  beyond  the  end  of  the  proximal  fourth  of  the  tegmina; 

^©anal  area  is  not  preserved.    The  surface  of  the  tegmina  is  marked 

^th  closely  crowded  delicate  cross  lines  between  the  nervures,  and  the 

latter  are  faintly  and  finely  traced  in  black.    The  basal  third  of  the 

^ina  is  lost  in  the  single  specimen  known. 

I^gth  of  fragment,  12  mm.;  probable  length  of  tegmina,  17  mm.; 
'breadth,  7.5  mm. 
This  species  differ  from  U,  sagittaria  by  the  far  greater  importance  of 
externomedian  area,  but  seems  to  be  more  nearly  allied  to  it  than 
^  any  other  species. 

^m  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Ya« 
Jb.B.  D.  Lacoe;  l^o.  2101  a-b. 
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5.  Etobljlttina  fossa  8p.  nov. 
PI.  IV,  fig.  5. 

Tegmina  scarcely  more  than  twice  as  long  as  broad,  the  inner  margin 
nearly  straight,  the  costal  rather  strongly  convex,  the  apex  broadly 
rounded.  Mediastinal  area  broad  at  base,  rapidly  narrowing  beyond 
the  middle,  terminating  just  beyond  the  middle  of  the  tegmina;  the 
branches  few,  mostly  simple,  straight  and  very  oblique.  Scapular  vein 
strongly  sinuate,  in  the  middle  subparallel  to  the  costal  margin,  termi- 
nating close  to  the  apical  margin,  first  branching  in  the  middle  of  the 
proximal  half  of  the  tegmina,  with  few  gently  arcuate  branches,  but 
the  proximal  ones  deeply  forked  or  compound,  and  all  longitudinally 
oblique.  Externomedian  vein  rather  strongly  sinuate,  first  branching 
a  little  before  the  middle  of  the  tegmina,  the  branches  few  but  mostly 
doubly  forked  and  longitudinally  arcuate.  Internomedian  vein  parallel 
to  the  externomedian,  terminating  a  little  before  the  extreme  apex  of 
the  tegmina,  two  branches  which  are  doubly  forked  thrown  off  in  the 
proximal  fourth  of  the  tegmina,  and  only  one  or  two  (simple  t)  beyond. 
Anal  furrow  finely  impressed,  regularly  arcuate  but  apically  straight 
and  nearly  transverse,  terminating  beyond  the  proximal  two-fifths  of 
the  tegmina.  The  surface  is  glistening,  carbonaceous,  and  distinctly 
marked  with  crowded  and  very  irregular  delicate  cross  lines,  in  places 
becoming  reticulate.  The  lower  part  of  the  tip  of  the  tegmina  is  broken 
off  from  the  only  specimen  known,  and  the  shoulder  of  the  base  is  lost, 
with  the  anal  area. 

Leugth  of  fragment,  12.4  mm.;  probable  length  of  tegmina,  14  mm.; 
breadth,  6.75  mm. 

This  species  closely  resembles  the  next  two,  but  the  neuration  is  much 
less  close,  and  the  branching  of  the  internomedian  vein  very  different, 
most  of  the  area  being  taken  up  with  the  offshoots  of  the  first  two 
branches. 

Lower  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 
crinoidal  limestone,  in  the  valley  of  Wills  Creek,  Eichmond,  Jefferson 
County.    Mr.  S.  Huston,  No.  182. 

6.  Etoblattina  illustris. 

PI.  lY,  fig.  11. 

Etoblattina  illustris  Scudd..  Bull.  U.  S.  Geol.  Surv.,  No.  101,  12-13,  pi.  2*  (1893). 

From  the  Lower  ( ?)  Productive  Coal-measures  of  Pawtucket  ( ?),  E.  L 

7.  Etoblattina  ovata  sp.  nov. 

PI.  IV,  fig.  6. 

Tegmina  of  a  very  symmetrical  long  ovate  form,  somewhat  more  thaa 
twice  as  long  as  broad.  Mediastinal  area  fully  half  as  long  as  th^ 
tegmina,  the  branches  of  the  vein  not  numerous,  gently  arcuate,  and- 
mostly  simple.    Scapular  vein  nearly  straight,  with  only  a  gentle  arena- 
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tion  at  the  extremities,  subparallel  to  the  costal  margin  and  terminating 
scarcely  before  the  extreme  apex  of  the  tegmina;  it  first  branches  in 
the  middle  of  the  proximal  half  of  the  tegmina,  and  has  half  a  dozen 
very  oblique  and  straight  branches,  simple  or  doubly  forked.  Exter- 
nomedian  vein  straight  and  longitudin^y  oblique  in  its  middle  half, 
bat  arcuate  at  the  extremities,  terminating  a  little  below  the  apex  of 
the  tegmina,  thus  occupying  but  an  inconsiderable  space  on  the  margin ; 
in  the  single  specimen  before  me  it  first  forks  a  little  before  the  middle 
of  the  tegmina  and  has  four  branches,  but  the  first  is  blind,  the  second 
deeply  forked,  the  others  simple,  and  all  longitudinal.  The  interno- 
median  vein  is  broadly  sinuate,  especially  by  the  apical  prolongation 
of  the  area,  nearly  to  the  apex  of  the  tegmina,  and  is  supplied  with 
numerous  branches,  all,  so  far  as  can  be  seen,  simple  and  arcuate,  the 
proximal  oblique,  the  distal  longitudinal.  The  anal  furrow  is  rather 
deeply  impressed,  strongly  arcuate  and  probably  mesially  bent,  termi- 
nating a  little  before  the  middle  of  the  tegmina;  the  anal  veins  are 
numerous  and  crowded,  strongly  arcuate,  and  most  of  them  very  deeply 
forked.  The  carbonaceous  black  surface  is  indistinctly  marked  with 
rather  close  and  irregular  tremulous  cross  lines. 

Length  of  fragment,  13  mm.;  probable  length  of  tegmina,  14.5  mm.; 
breadth,  6.25  mm. 

This  species  is  tolerably  distinct  from  any  of  the  known  species  of 
fitoblattina,  but  is  perhaps  most  nearly  allied  to  JEJ.  illustrisy  from 
which  it  differs  in  every  known  point  of  structure,  and  in  particular  in 
its  feebly  developed  externomedian  area,  not  to  mention  the  extreme 
disparity  in  size,  the  present  species  having  tegmina  less  than  one- 
fifth  as  long  as  U.  illustris. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Ur.B.  D.  Lacoe;  one  specimen,  l^o,  2102a. 

8.  ETOBLATTINA  SCHOLFIELDI. 

PI.  IV,  fig  7. 
Etollattina  scholfieldi  Scudd.,  Bull.  U.  S.  Geol.  Surv.,  No.  101, 15,  pi.  2,  fig.  h  (1893). 

From  the  Lower  ( !)  Productive  Coal-measures  of  Bast  Providence, 
B.  1. 

9.  ETOBLATTINA  DEBILIS   Sp.  nOV. 
PI.  lY,  fig.  8. 

Tegmina  oval,  tapering  from  before  the  middle,  about  two  and  one- 
fcnrth  times  longer  than  broad,  the  costal  border  strongly  convex,  espe- 
cially in  basal  half,  the  inner  margin  nearly  straight,  except  at  base  and 
apex,  and  the  apex  probably  well  rounded.  Mediastinal  area  vittate, 
aboutafourthof  the  width  of  the  tegmina,  apically  tapering  gradually, 
and  terminating  scarcely  beyond  the  distal  end  of  the  middle  third  of 
the  tegmina,  the  branches  tolerably  numerous,  straight,  oblique  or  very 
obiiqiie,  and  rarely  forked.    The  scapular  and  exteTxiom^^\^\iN^vsi^xx5ca. 
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SO  closely  together  in  the  proximal  fourth  of  the  tegmina  as  often  with 
difficulty  to  be  distinguished;  beyond  this  the  former  is  nearly  straight 
and  ends  scarcely  above  the  extreme  apex  of  the  tegmina;  the  branches 
are  simple  or  deeply  forked,  nearly  straight  and  oblique,  the  first  orig- 
inating sometimes  as  early  as  the  middle  of  the  proximal  half  of  the 
tegmina.  The  externomedian  vein,  nearly  as  soon  as  it  distinctly  parts 
from  the  scapular,  is  straight  and  longitudinally  oblique  with  three  or 
four  simple  or  forked  straight  branches  parallel  to  the  scapular  yein.^. 
The  internomedian  vein  is  strongly  arcuate  at  base,  straight  beyond,^  J 
and  terminates  not  far  from  the  middle  of  the  distol  half  of  the  teg— -5 
mina;  its  branches  are  only  three  or  four  in  number,  but  they  are  oftei 
deeply  forked  or  doubly  forked,  nearly  straight,  and  with  a  general 
oblique  course.  The  anal  furrow  is  very  sharply  depressed,  very  strongl; 
arcuate  before  the  straight  apex,  which  strikes  the  inner  margin  at  th^^ 
end  of  the  proximal  two-fifths  of  the  tegmina;  the  anal  veins  next  th^ ^ 
furrow  are  bent  arcuate,  the  distant  ones  oblique  and  nearly  straightzJk 
all  simple,  and  the  latter  much  more  crowded  than  the  former.  Th**  ^ 
basal  portion  of  the  mediastinal  vein  is  almost  as  much  impressed 
the  anal  furrow,  and  the  interval  between  it  and  the  scapular  vein 
the  extreme  base  of  the  tegmina  roundly  ridged.  The  surface  of  th 
tegmina  is  of  the  color  of  the  stone,  but  the  internomedian  and  ani^I 
veins  are  finely  traced  in  black;  excessively  crowded  fine  cross  lining 
appears  everywhere  between  the  nervures,  especially  in  the  faintly 
vaulted  anal  area. 

Length  of  largest  fragment,  13  mm.;  probable  length  of  tegmina, 
17  mm.;  breadth,  7.5  mm. 

This  species  somewhat  resembles  U.  strigosa^  especially  in  the  close 
basal  alliance  of  the  scapular  and  externomedian  veins,  but  it  differs 
considerably  from  any  species  with  which  one  would  be  disposed  to 
compare  it.  One  of  the  specimens  (No.  2103  c-d)  does  not  have  the 
scapular  and  externomedian  veins  united  to  so  great  a  distance  as 
described. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Gassville,  W.  Va. 
Mr.  E.  D.  Lacoe;  three  specimens,  Nos.  2103  o-fe,  c-dj  e, 

10.  Etoblattina  STRiaOSA. 

PL  IV,  fig.  10. 

Etoblattina  atrigoaa  Scudd.,  Proc.  Bost.  Soc.  Nat.  Hist.,  XXIV,  52-63  (1889). 

From  the  Lower  Barren  Goal-measures  of  Ohio,  less  than  100  feet 
above  the  crinoidal  limestone  in  the  valley  of  Wills  Greek,  Eichmond. 
Jefferson  Gounty. 

11.  Etoblattina  clarkii. 

PI.  V,  fig.  10. 

Mohlattina  clarkii  Scudd.,  BuU.  U.  S.  Geol.  Surv.,  No.  101,  14-15,  pi,  2,  fig.  J  (1893 

From  the  Lower  ( ■?)  Productive  Goal-measures  at  Pawtucket,  R.  I. 


12.  Btoblattina  venusta. 

Blatttna  venusta  Lesq.,  Second  Rep.  Geol.  Ark.,  314,  pi.  5,  fig.  11  (1860). 
Eioblattina  venusta  Scudd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  Ill,  70-72,  pi.  6,  fig.  12  (1879); 
Foss.  Ins.  N.  A.,  I,  90-92,  pi.  6,  fig.  12  (1890). 

Frog  Bayou,  Arkansas,  in  deposits  regarded  by  Lesqaereux^  as  hav- 
ing from  200  to  300  feet  of  Millstone  Grit  above  them,  but  which  I  am 
informed  by  Mr.  E.  D.  Lacoe,  basing  his  judgment  upon  the  maps  and 
reports  of  the  later  Arkansas  surveys,  more  probably  belong  to  the 
true  Productive  Coal-measures,  or  the  upper  "coal-bearing  division''  of 
Winslow.  Final  reports  on  the  district  have  not  yet  been  published, 
and  another  season's  fieldwork  may  be  required  to  furnish  a  complete 
demonstration.  In  the  present  paper  I  have  assumed  provisionally  the 
accuracy  of  Lesquereux's  determination,  though  the  presumption  is  not 
in  its  favor. 

13.  Etoblattina  balteata. 

GerabJaUina  balteata  Scadd.,  Mem.  Best.  Soo.  Nat.  Hist.,  Ill,  110-112,  pi.  6,  figs.  9, 
10  (1879);  Rep.  Second  Geol.  Surv.Penn.  PP,  104,  pi,  38,  figs.  6,5a  (1880);  Foss. 
Ins.  N.  A.,  I,  130-132,  pi.  6,  figs.  9, 10  (1890). 

etoblattina  balteata  Scadd.,  Proc.  Bost.  Soc.  Nat.  Hist.  XXIV,  46, 48  (1889). 

From  the  Wayuesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va.; 
and  x)erhaps  from  Bellaire,  Ohio,  in  the  Barren  Goal-measures  in  shales 
20  feet  below  the  Pittsburg  coal. 

The  type  of  the  species  comes  from  Oassville.  The  fragment  from 
Bellaire  is  composed  of  the  anal  area  only,  and  it  is  quite  impossible  to 
tell  whether  it  belongs  to  this  or  an  allied  species. 

14.  Etoblattina  patiens  sp.  nov. 

PI.  lY,  fig.  9. 

Tegmina  slender,  nearly  three  times  as  long  as  broad,  the  costal  mar- 
gin not  very  strongly  but  very  regularly  arcuate,  the  inner  margin 
nearly  straight,  the  apex  probably  well  rounded,  tapering  from  the  mid- 
dle of  the  tegmina.  Mediastinal  area  vittate,  the  vein  parallel  to  the 
margin,  apically  tapering  and  reaching  nearly  to  the  middle  of  the  dis- 
tal half  of  the  tegmina,  the  branches  moderately  numerous,  oblique, 
straight,  and  simple.  The  scapular  vein  is  unusually  straight  and 
terminates  scarcely  above  the  extreme  apex  of  the  tegmina  j  it  divides 
in  the  middle  of  the  proximal  half  of  the  tegmina  into  two  longitudinal 
branches,  each  further  subdivided  only  beyond  the  middle  of  the  teg- 
mina, the  upper  or  first  branch  into  a  double  fork,  simulating  the 
appearance  of  the  apical  part  of  the  mediastinal  vein,  the  lower  or  main 
stem  with  several  inequidistant  branches,  some  at  least  probably  forked. 
Bxternomedian  vein  also  very  straight  and  longitudinally  oblique,  first 
forking  before  the  middle  of  the  tegmina,  the  branches  distant,  only 

»See  Geol.  Mag.,  V,  177  (1888). 
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three  or  four  in  namber,  the  first  two  oblique,  the  others  compoan< 
Intemomedian  vein  similarly  straight,  though  {Hrobably  a  little  arcaat 
at  tip  (where  it  is  broken  in  the  only  si)ecimen  seen),  terminating  pro^ 
ably  a  little  before  the  apical  margin  of  the  tegmina,  the  branch  4 
rather  numerous,  subequidistant,  increasingly  oblique  the  farther  fro 
the  anal  area,  arcuate  and  simple.  Anal  furrow  delicately  impress^ 
not  greatly  arcuate,  terminating  at  the  distal  end  of  the  proximal  t\^ 
fifths  of  the  tegmina.  The  surface  of  the  tegmina  is  very  broad 
banded  with  black  along  the  veins,  between  which  run  rather  close 
crowded,  delicate,  irregular  cross  lines,  conspicuous  only  in  the  blac 
ened  portions. 

Length  of  fragment,  13  mm.;  probable  length  of  tegmina,  18  mm 
breadth,  6.4  mm. 

This  species  is  closely  allied  to  U,  halteata^  from  which  it  differs  prii 
cipally  in  the  far  more  numerous  and  simple  intemomedian  branchef 
and  in  the  earlier  forking  of  the  scapular  vein ;  it  is  also  related  not  dis 
tantly  to  the  European  E.  n^^omaand  probably  has  the  apex,  as  there 
well  filled  with  numerous  veinlets,  but  the  costal  margin  is  far  le« 
arcuate,  and  the  main  veins  in  E,  russoma  are  not  nearly  so  straight 
as  here.    It  also  shows  many  points  of  resemblance  to  our  E,  occulta. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va 
Mr.  E.  D.  Lacoe;  one  specimen,  No.  2104  Or-b, 

15.  Etoblattina  muceonata  sp.  nov. 

PI.  V,  fig.  3. 

A  large  part  of  the  base  is  lost  from  the  only  specimen  of  this  species 
seen,  but  the  tegmina  are  apparently  somewhat  less  than  three  times 
as  long  as  broad,  of  a  lanceolate  form,  the  apical  half  tapering  somewhat 
rapidly  and  regularly,  the  apex  subacuminate  and  sharply  rounded 
The  mediastinal  area  is  triangular,  apically  attenuate,  reaching  nearly 
to  the  distal  end  of  the  middle  fifth  of  the  tegmina,  first  forking  at 
about  the  end  of  the  proximal  third  of  the  tegmina,  with  three  or  foui 
arcuate,  longitudinally  oblique,  deeply  forked  or  doubly  forked  brancheSj 
the  apical  branch  simple.  Externomedian  vein  very  feebly  sinuate, 
first  forking  at  about  the  middle  of  the  tegmina,  with  four  branches 
having  a  course  similar  to  that  of  the  scapular  branches,  simple  or  forked, 
the  last  multiforked.  Intemomedian  vein  very  feebly  sinuate,  almosl 
straight,  terminating  well  before  the  apex,  but  at  the  edge  of  the  apicft 
margin,  with  very  numerous,  nearly  straight,  crowded,  simple,  obliqti^ 
branches.  The  surface  of  the  tegmina  is  uniformly  blackish,  with  tU 
feeblest  possible  signs  of  distant  straight  cross  lines  between  th* 
nervures.    The  anal  area  and  furrows  are  lost. 

Length  of  fragment,  9.5  mm.;  probable  length  of  tegmina,  13.6  mm. 
breadth,  5  mm. 

This  species  bears  a  certain  resemblance  to  E.  expuncta,  but  is  of  muc 
slenderer  fornij  more  tapering  apically,  and  has  more  oblique  and  moi 
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complicated  externomedian  branches;  the  internomedian  area  is  also 
longer  in  the  present  species;  besides  which  there  is  in  jE7.  expuncta  no 
each  wide  separation  of  the  nervnres  in  the  middle  of  the  wing  as  here. 
Prom  the  Waynesburg  coal  (Lower  Permian)  of  Gassville,  W.  Va. 
Mr.  B.  D.  Lacoe;  No.  2105  o-d. 

16.  Etoblattina  deteota  sp.  nov. 

PI.  IV.  figs.  12, 13. 

Tegmina  long  ovate,  considerably  less  than  three  times  as  long  as 
broad,  with  the  costal  margin  very  strongly  arcuate  at  base,  nearly 
straight  beyond  the  proximal  third  of  the  tegmina,  the  inner  margin 
nearly  straight,  and  the  apex  snbacnminate,  falling  above  the  middle 
line  of  the  tegmina.  The  mediastinal  area  is  very  slender  and  taper- 
ing, terminating  well  before  the  distal  end  of  the  middle  third  of  the 
tegmina,  with  few  very  obliqne,  straight,  simple  branches.  Scapular 
vein  nearly  straight,  terminating  near  the  beginning  of  the  apical  mar- 
gin, first  forking  well  before  the  middle  of  the  tegmina  with  about 
four  very  inequidistant,  longitudinal  or  longitudinally  oblique,  simple 
or  deeply  forked,  sometimes  doubly  forked,  straight  or  slightly  arcu- 
ate branches.  Internomedian  vein  distant  from  the  externomedian, 
straight  or  sinuate,  terminating  at  about  the  middle  of  the  distal  half 
of  the  tegmina  with  generally  simple,  rather  distant,  parallel,  oblique, 
arcuate  branches.  Anal  furrow  very  strongly  and  very  regularly  arcu- 
ate, rather  deeply  impressed,  terminating  not  far  from  the  middle  of 
ttie proximal  half  of  the  tegmina;  anal  veins  irregularly  arcuate,  ine- 
quidistant and  subparallel,  simple  and  moderately  numerous.  The 
surfece  of  the  tegmina  is  heavily  banded  with  black  along  the  nei  v 
Wes,  so  broadly  as  often  to  blend  with  the  neighboring  bands,  and  the 
interspaces  are  travwsed  pretty  regularly  and  closely  with  distinct 
straight  cross  lines. 

Length  of  tegmina,  16.6  mm. ;  breadth,  6.25  mm. 

Two  specimens  are  before  me  which  differ  considerably  in  the  inter- 
nomedian vein,  which  in  one  is  straight  and  apically  divaricate  from 
fte  externomedian  vein,  and  this  latter  forks  relatively  far  from  the 
kase,  while  in  the  other  specimen  the  internomedian  vein  is  sinuous, 
*picaUy  convergent  with  the  externomedian  vein,  and  this  latter  forks 
^datively  near  the  base.  The  latter  specimen  is  nearly  perfect;  the 
tanner  has  lost  a  little  of  both  base  and  apex. 

This  species*  is  more  nearly  allied  to  the  two  preceding  than  to  any 
others  known  to  me,  but  is  sufficiently  distinguished  from  JE.  mucronata 
'Tits  form  and  the  relatively  small  number  of  internomedian  branches, 
*8  well  as  by  the  earlier  forking  of  the  externomedian  vein,  and  from 
i'Paiien$  by  the  very  different  mediastinal  area.  It  is,  on  the  whole, 
i»earer  the  lattei-. 

ftom  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  B.  D.  Lacoe;  two  specimens,  Nos.  2106  a-b,  c. 
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17.  Etoblattina  OOCIDENTALIS. 

Moblaitina  ocddentalia  Scadd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  IV,  410-411,  pi.  32,  fig.  4 
(1890) ;  Fobs.  Ins.  N.  A.,  1, 386-387,  pi.  24,  ^g.  4  (1890). 

Lawrence,  Kans.  Dr.  S.  W.  Williston,  of  the  University  of  Kansas, 
tells  me  that  the  locality  at  which  it  was  found,  in  the  old  fair  ground 
near  the  city,  is  at  about  the  middle  of  the  true  Carboniferous  of  Kan- 
sas, as  nearly  as  he  can  make  it  out. 

18.  Etoblattina  exigua  sp.  nov. 

PI.  V,  fig.  4. 

Tegmina  somewhat  less  than  three  times  as  long  as  broad,  the  inner 
margin  straight,  the  costal  margin  strongly  arcuate,  but  much  less  so 
in  the  apical  half,  the  apex  probably  well  rounded.  Mediastinal  area 
triangular,  the  vein  being  straight  and  terminating  weU  before  the 
distal  end  of  the  middle  third  of  the  tegmina;  the  branches  are  obscure 
but  probably  very  longitudinally  oblique  and  few  in  number.  The 
scapular  vein  is  broadly  sinuate,  terminating  just  above  the  extreme 
apex  of  the  tegmina;  it  has  but  very  few,  three  or  four,  very  longitudi- 
nally oblique,  feebly  arcuate  branches,  mostly  simple,  their  course 
parallel  to  the  mediastinal  vein.  The  externomedian  vein  is  arcuate 
and  has  but  two  longitudinal  branches,  the  first  originating  in  the  center 
of  the  tegmina  and  forked  to  its  root,  the  other  not  far  before  the  margin ; 
probably  all  three  of  these  are  forked  next  the  apical  margin  (broken 
in  the  only  specimen).  The  internomedian  vein  is  arcuate  at  first, 
straight  apically,  and  terminates  a  little  beyond  the  middle  of  the  distal 
half  of  the  tegmina;  the  branches  are  few  in  number  and  distant,  the 
first  one  deeply  forked,  the  others  simple,  straight,  and  oblique.  The 
anal  furrow  is  not  very  strongly  arcuate,  deeply  impressed  only  in  its 
basal  half,  and  terminates  a  little  beyond  the  end  of  the  proximal  third 
of  the  tegmina;  the  anal  veins  are  few,  distant,  simple,  parallel,  sub- 
equidistant,  and  arcuate.  The  basal  portion  of  the  mediastinal  vein  is 
impressed  as  deeply  as  the  anal  furrow,  while  the  basal  portions  of  the 
externomedian  and  internomedian  veins  are  borne  on  the  summit  of  a 
ridge  between  them.  The  surface  of  the  tegmina  is  blackish  brown 
and  all  the  nervures  are  bordered  for  fully  a  fourth  of  the  distance  to 
the  neighboring  nervures  with  black,  more  distinctly  in  the  anal  area 
than  elsewhere;  and  there  is  a  feeble  very  crowded  straight  cross  lining 
between  the  nervules. 

Length  of  fragment,  9.26  mm. ;  probable  length  of  ti3gmina,  11.75  mm.; 
breadth,  4.2  mm. 

This  species  is  remarkable  for  the  paucity  of  its  neuration,  and  is  not 
elosely  allied  to  any  other  species  yet  known. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Gassville,  W.  Va. 
Mr.  E.  D.  Lacoe;  one  specimen,  No.  2107  a-h. 
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19.  ETOBLATTINA  Sp. 

PI.  V,  fig.  2. 
EtoblatHna  sp.  Scndd.,  Bull.  U.  S.  Geol.  Surv.,  No.  101, 18,  pi.  2,  fig.  h,  (1893). 

From  the  Lower  ( f )  Productive  Coal-measures  of  Pawtucket,  R.  I. 

20.  ETOBLATTINA  JEFFEESONIANA  sp.  nOV. 

Pi.  V,  fig.  7. 

The  only  specimen  of  this  species  is  a  fragment  from  the  middle  half 
of  the  tegmina,  with  striking  neuration;  X)robably  the  tegmina  were 
about  two  and  a  half  times  as  long  as  broad,  with  both  costal  and  inner 
margins  gently  convex,  indicating  a  very  regular  oblong-obovate  form. 
On  this  hypothesis,  the  mediastinal  vein  extended  considerably  beyond 
the  middle  of  the  tegmina,  nearly  to  the  distal  end  of  the  middle  fifth, 
and  was  vittate,  tolerably  broad,  with  rather  distant,  parallel,  straight, 
oblique  branches.    The  scapular  vein  is  extraordinarily  distant  from 
the  mediastinal,  strongly  and  regularly  arcuate,  and  terminates  prob- 
ably short  of  the  apical  margin;  it  first  forks  just  beyond  the  middle 
of  the  proximal  half  of  the  tegmina,  and  has  about  five  inequidistant 
branches,  which  are  long,  arcuate,  and  simple  or  deeply,  rarely  doubly, 
forked,  having  the  same  trend  as  the  mediastinal  branches.     The 
extemomedian  vein  is  broadly  arcuate,  first  forks  a  little  within  the 
proximal  two-fifths  of  the  tegmina,  and  has  about  four  longitudinal 
bnuaches,  the  earlier  ones  compound  and  gently  arcuate,  the  later 
ones  simple  or  forked  and  nearly  straight.    The  internomedian  vein  is 
broadly  sinuate,  the  area  being  apically  and  very  gradually  attenuate, 
and  probably  reaching  beyond  the  scapular  area,  with  branches  which 
are  gently  arcuate,  simple,  oblique,  and  become  more  and  more  longi- 
tadinal,  about  as  distant  as  the  mediastinal  branches.     The  surface 
of  the  tegmina  is  uniformly  carbonaceous,  and  there  is  no  sign  of  any 
cross  Hues. 

Length  of  fragment,  15  mm.;  probable  length  of  tegmina,  23.5  mm.; 
breadth,  9.5  mm. 

This  species  bears  some  resemblance  to  the  European  U.  ornatissimuy 
hat  from  the  imperfection  of  the  latter  the  scapular  areas  can  not  be 
compared;  it  seems,  however,  to  have  been  in  this  direction  wholly 
ludike  our  species.  U.  jeffersoniana  also  somewhat  resembles  our 
J5.  grattosa^  but  differs  entirely  in  the  length  and  character  of  the 
inediastlnal  area  and  the  peculiarities  of  the  scapular  venation. 

Lower  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 
crinoidal  Umestone,  in  the  valley  of  Wills  Greek,  Eichmond,  Jefferson 
Coon^,    Mr.  S«  Huston;  one  specimen,  Kos.  186  and  184. 
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21.  Etoblattina  bbsidua  8p.  nov. 

PI.  V,  fig.  1. 

A  portion  only  of  one  of  the  tegmina  is  preserved  in  the  only  spec^  j. 
men  of  this  species  seen,  lacking  the  entire  costal  margin,  bat  tli^^ 
greater  part  of  the  neuration  is  preserved  and  shows  a  peculiar  speci^jg. 
The  tegmina  are  apparently  abont  two  and  a 'half  times  longer  th^^ 
broad  with  a  nearly  straight  inner  margin^  the  costal  margin  w^as 
probably  somewhat  strongly  arcuate  and  the  apex  subacuminate,  tbe 
tegmina  tapering  from  before  the  middle.    A  fragment  only  of  the 
mediastinal  vein  is  preserved,  showing  the  area  to  have  been  remark- 
ably narrow,  terminating  before  the  distal  end  of  the  middle  fifth  ci    \ 
the  tegmina.    The  scapular  vein  is  rather  strongly  sinuate,  and  termi- 
nates somewhat  before  the  ax>ex  of  the  tegmina;  it  first  ibrks  heion 
the  tip  of  the  anal  furrow,  hardly  beyond  the  basal  fifth  of  the  tegmina, 
and  probably  has  five  or  six  simple  or  forked,  long,  straight,  and 
remarkably  longitudinal  branches.    The  extemomedian  vein  is  simi- 
larly sinuate,  first  forks  but  little  beyond  the  scapular  and  has  but  two 
branches,  the  second  emitted  near  the  middle  of  the  tegmina,  the 
branches  doubly  forked  or  compound,  gently  arcuate  and  longitudinal. 
The  intemomedian  vein  is  strongly  sinuate,  apically  very  attenuate, 
but  fails  even  to  reach  the  apical  margin;  it  has  seven  or  more  ratber 
distant  branches,  the  proximal  nearly  straight,  the  distal  arcuate  «oA 
longitudinally  oblique.    The  anal  furrow  is  strongly  arcuate,  scaredy 
impressed,  terminating  at  the  end  of  the  basal  fourth  of  the  tegmina, 
so  that  the  area  is  remarkably  abbreviated.    The  surface  is  unifonnly 
black  and  the  interspaces  traversed  by  rather  crowded  delicate  cross 
lines. 

Length  of  fragment,  11  mm.;  probable  length  of  tegmina,  15.5 mm.; 
breadth  of  fragment,  5.25  mm.;  probable  complete  breadth,  6  mm. 

This  species  seems  to  be  most  nearly,  but  not  closely,  allied  to  B»j(l/r 
fersonianaj  but  differs  from  it  in  form,  in  the  narrowness  of  the  medi- 
astinal, scapular,  and  apical  portion  of  the  iuternomedian  areas,  andi 
the  totally  different  formation  of  the  scapular  mode  of  branching. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  V*--* 
Mr.  K.  D.  Lacoe;  one  specimen,  No.  2131a. 

22.  Etoblattina  funebaria  sp.  nov. 

PI.  V,  fig.  5. 

Tegmina  oval,  two  and  a  half  times  as  long  as  broad,  the  inner  mar- 
gin straight  before  the  apex,  the  costal  margin  strongly  and  pretty 
regularly  convex,  the  apex  probably  well  rounded.  The  mediastinal 
area  is  vittate,  rather  narrow,  almost  two- thirds  as  long  as  the  tegmina, 
with  rather  few,  inequidistant,  straight  or  arcuate,  simple,  strongly 
oblique  branches.    The  scapular  vein  is  nearly  straight  but  feebly  and 
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very  broadly  sinnate,  terminating  at  no  great  distance  before  the  apex 

of  thetegmina;  it  first  forks  at  the  end  of  the  proximal  third  of  the 

tegmina,  and  has  five  or  six  very  oblique  feebly  arcuate  branches,  which 

«re  apically  forked  at  a  distance  from  the  margin  equal  to  the  width  of 

the  mediastinal  area.     The  extemomedian  vein,  at  first  arcuate,  is 

thereafter  nearly  straight,  longitudinally  oblique  and  apically  faintly 

arcuate;  it  first  forks  just  beyond  the  scapular  vein,  and  in  the  middle 

of  the  tegmina  has  three  longitudinally  and  gently  arcuate  forked  or 

doubly  forked  branches.    The  internomedian  vein  is  arcuate,  very  feebly 

except  at  base,  and  terminates  long  before  the  apex  of  the  tegmina  with 

five  or  six  rather  distant,  simple,  arcuate,  oblique  or  longitudinally 

oblique  branches.    The  anal  farrow  is  strongly  bent  arcuate,  strongly 

imiNressedy  and  terminates  somewhat  beyond  the  end  of  the  proximal 

thkd  of  the  tegmina;  the  anal  veins  are  simple,  at  first  distant  and 

arcuate,  then  sinuate,  then  proximate  and  straight,  in  passing  from 

the  anal  furrow.    All  the  nervures,  but  especially  those  of  the  anal 

area,  are  strongly  and  rather  broadly  edged  with  black,  giving  the 

whole  a  funereal  appearance,  and  in  the  anal  and  internomedian  areas, 

ind  to  a  faint  degree  elsewhere,  are  distinct  cross  lines  closely  crowded 

Mid  straight  between  the  nervules. 

Length  of  largest  fragment,  14.5  mm.;  probable  length  of  tegmina, 
17^  mm. ;  breadth,  7  mm. 

.  This  species  is  of  the  type  of  U,  rmsoma  of  Europe,  from  which  it 
differs  mainly  in  the  characteristics  of  the  scapular  vein,  and  the  small 
number  of  extemomedian  veinlets.  It  also  resembles,  in  many  points, 
some  of  our  own  species,  such  as  U.  exsecuta^  from  which  it  may  be 
separated  by  its  broader  and  less  attenuated  internomedian  area, 
which  feature,  as  well  as  the  relatively  greater  breadth  of  the  tegmina, 
separates  it  from  JS.  accubita  and  E.  expulsata. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr.B.  D.  Lacoe;  two  sx>ecimens,  Nos.  2108  o-fe,  c. 

23.  ETOBLATTINA  EXPUNCTA  Sp.   nOV. 

PL  V,  fig.  6. 

I^egmina  a  little  more  than  two  and  a  half  times  longer  than  broad, 

ovate,  with  gently  arcuate  costal  border,  very  gently  arcuate  inner 

torder  and  probably  well-rounded  apical  border.     Mediastinal  area 

vittate,  apically  attenuate,  reaching  slightly  beyond  the  distal  end  of 

the  middle  third  of  the  tegmina;  the  branches  few,  simple,  straight, 

ttdlongitadinally  oblique.    Scapular  and  extemomedian  veins  appar- 

tttly  imited  in  the  proximal  fourth  of  the  tegmina,  the  scapular  there- 

sftfiT  straii^t  and  terminating  at  the  very  apex;  it  first  forks  almost 

inniediately  after  it-s  fireedom  from  the  extemomedian  vein  and  before 

tte  middle  of  the  tegmina,  and  has  at  least  three  longitudinally  oblique 

fenUy  arcuate  branches,  all  arising  before  the  middle  of  the  distal  half 
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of  tbe  tegmina  and  all  deeply  forked,  the  first  very  deeply  and  doubly 
forked.  The  extemomedian  vein  is  bent  at  parting  from  the  scapular 
and  is  thereafter  straight  and  oblique,  and  has  four  or  five  subequi- 
distant,  straight,  simple,  longitudinal  branches.  Intemomedian  vein 
arcuate  at  base,  beyond  straight,  terminating  in  the  middle  of  the  dis- 
tal two-fifths  of  the  tegmina,  with  numerous  and  crowded,  mostly  simple, 
straight,  oblique  branches.  The  anal  furrow  is  concealed  in  the  only 
specimen  seen  by  the  slipping  forward  of  the  partially  detached  anal 
area,  but  the  vaulting  of  the  latter  indicates  that  it  was  deeply  impressed, 
pretty  strongly  arcuate,  and  terminated  at  about  the  end  of  the  proxi- 
mal third  of  the  tegmina^  anal  veins  numerous,  gently  arcuate,  mostly 
simple,  but  some  deeply  forked.  The  surface  of  the  tegmina  is  uni- 
formly black,  apparently  delicately  shagreened  and  there  is  no  trace 
of  cross  lines. 

Length  of  fragment,  11  mm.;  probable  length  of  tegmina,  15  mm.^ 
breadth,  5.75  mm. 

The  species  is  somewhat  allied  to  U.  mttcronataj  but  has  an  altogether 
different  mediastinal  area,  with  no  such  tapering  form  of  the  tegmina. 
U,  dehilis  has  the  same  basal  union  of  the  scapular  and  extemomedian 
veins,  but  that  species  has  much  broader  tegmina  and  veiy  different 
intemomedian  branches.  JEJ,  russoma  is  its  nearest  European  ally,  but 
it  is  very  different  from  that  species  at  nearly  every  point. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr.  E.  D.  Lacoe;  one  specimen,  No.  2109  a-ft. 

24.  Etoblattina  gorhami. 
PL  Y,  fig.  8. 

Etoblattina  gorhami  Scudd.,  BuU.  U.  S.  Geol.  Surv.,  No.  101, 17-18,  pi. 2,  fig.  a  (1893). 

From  the  Lower  (!)  Productive  Coal-measures  of  Pawtucket,  R.  I. 

25.  Etoblattina  aperta  sp.  nov. 

PI.  V,  fig.  9. 

Although  only  the  middle  half  of  one  of  the  tegmina  of  the  sx>eci- 
men  on  which  this  species  is  based  is  preserved,  it  retains  nearly  all  the 
most  characteristic  features  of  the  tegmina  and  is  so  remarkable  that 
it  can  not  be  passed  by.  To  judge  by  the  margins  preserved  and  by 
the  course  of  the  veins  and  their  branches  it  had  a  tapering  oval  form, 
the  tegmina  considerably  less  than  three  times  as  long  as  broad,  and 
probably  tapering  from  near  the  middle  of  the  proximal  half  apex  ward. 
The  mediastinal  vein  appears  on  the  fragment  only  by  its  tip,  which 
reached  but  little  beyond  the  middle  of  the  tegmina,  the  branches  very 
oblique.  The  scapular  vein  ran  in  a  tolerably  straight  course  not  far 
above  the  middle  line  of  the  tegmina  to  a  little  beyond  the  center,  when 
it  curved  strongly  upward  to  the  costal  margin,  which  it  struck  not  far 
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from  the  proximal  end  of  the  distal  fifth  of  the  tegmina;  it  probably 

first  forked  not  far  beyond  the  proximal  fourth  of  the  tegmina  and  had 

four  considerably  arcuate,  oblique,  simple  or  more  or  less  deeply  forked 

branches.     The  extemomediau  vein  is  nearly  straight,  very  distant 

from  the  scapular,  and  has  in  the  fragment  only  a  single  but  very 

important  and  singular  branch,  which,  unless  there  is  a  slight  branch 

,  to  the.  main  vein  near  the  tip,  takes  all  the  divarication  that  appertains 

to  the  main  stem,  for,  curving  in  the  same  sense  as  the  main  scapular 

vein  and  slightly  approaching  it,  it  throws  o%  subparallel  to  the  main 

stem,  three  longitudinal  and  arcuate  simple  or  forked  branchlets. 

The  intemomedian  vein,  too,  is  peculiar;   it  lies  at  an  extraordinary 

distance  from  the  externomedian  vein,  and  soon  after  its  freedom  from 

the  ana]  area  runs  completely  parallel  to  the  inner  margin  and  at  no 

great  distance  from  it,  the  area  being  in  the  middle  less  than  a  fourth 

of  the  width  of  the  tegmina,  and  probably  terminates  on  the  apical 

margin,  where  it  curves  around  to  meet  its  straight  course;  the  branches 

are  simple,  distant,  strongly  arcuate  and  longitudinally  oblique.     The 

main  veins  are  heavily  and  broadly,  the  branches  narrowly,  margined 

with  black,  and  there  is  very  faint  sign  of  crowded  cross  lining  betwen 

the  nervures. 

Length  of  fragment,  9  mm.;  probable  length  of  tegmina,  16  mm.; 
breadth,  6  mm. 

This  species  is  most  nearly  allied  to  JEJ.  fasciatay  but  differs  from  it  in 
the  still  narrower  intemomedian  area  and  the  totally  different  neura- 
tionof  the  externomedian  vein.  I  formerly^  regarded  it  as  the  same, 
but  there  can  be  little  doubt  of  its  distinctness. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  R.  D.  Lacoe;  one  specimen,  No.  2066  a-h. 

26.   ETOBLATTINA  FASCIATA. 

PI.  V,  fig.  11. 
Etollattinafasoiata  Scudd.,  Proc.  Boat.  }3oc.  Nat.  Hist.,  XXIV,  47-48,  1889. 

The  second  specimen  described  under  this  name  in  the  above-men- 
tioned paper  (p.  48)  was  wrongly  referred  to  this  species  and  is  here 
described  as  JE.  aperta.  No.  25.  No  further  specimens  of  the  present 
species  have  been  found. 

lH)wer  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 
crinoidal  limestone,  in  the  valley  of  Wills  Creek,  Eichmond,  Jefferson 
County. 

27.  ETOBLATTINA  RAMOSA   Sp.  nov. 

PI.  y,  fig.  12. 

The  greater  and  nearly  all  the  important  i)art  of  one  of  the  tegmina 
shows  them  to  be  of  a  lanceolate  form,  but  with  the  costal  fiir  more 
^farongly  arcuate  than  the  inner  margin,  with  a  probably  strongly 
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rounded  somewhat  pointed  apex,  the  whole  about  two  and  a  half  times 
longer  than  broad.  The  mediastinal  vein  is  straight  and  Bubparallel 
to  the  arcuate  margin  in  the  middle  of  its  course,  and  roundly  bent 
toward  the  margin  at  the  origin  of  its  last  offshoot,  ending  scarcely 
beyond  the  middle  of  the  tegmina;  the  branches  are  distant,  gently 
arcuate,  strongly  oblique  and  apically  narrowly  forked.  The  scapular 
vein  is  nearly  straight,  but  apically  slightly  arcuate,  terminating  a  little 
below  the  apex  of  the  tegmina;  it  first  forks  a  little  beyond  the  proxi- 
mal fourth  of  the  tegmina  and  has  four  or  five  branches,  which  are 
strongly  or  longitudinally  oblique,  more  or  less  sinuous,  and  deeply 
a»nd  sometimes  doubly  forked.  The  externomedian  vein  is  nearly 
straight,  but  apically  slightly  sinuous  and  first  forks  scarcely  before 
the  middle  of  the  tegmina,  and  has  three  or  four  inequidistant  longi- 
tudinal branches,  all  simple  or  forked  only  apically  if  at  all,  together 
occupying  only  the  narrow  apical  margin.  The  internomedian  vein,  at 
first  straight,  is  afterward  sinuous,  retreating  fipom  and  then  advancing 
toward  the  externomedian  vein,  so  as  to  leave  a  widened  space  betwe^i 
these  main  veins,  much  after  the  fashion  of  Sx)iloblattina,  and  termi- 
nating a  little  below  the  extreme  apex  of  the  tegmina;  its  branches 
are  distant,  longitudinally  oblique  and  arcuate,  all  or  nearly  all  more 
or  less  deeply,  often  doubly,  forked  or  ramose.  The  anal  farrow  strikes 
the  margin  at  about  the  end  of  the  proximal  third  of  the  tegmina- 
The  surface  is  black  but  with  long,  uncolored,  fusiform  patches  in 
the  wider  interspaces,  while  in  the  bla<5kened  portions  it  is  delicately, 
feebly,  and  minutely  reticulate,  the  reticulations  partially  giving  way 
in  the  internomedian  area  to  tremulous  cross  lines. 

Length  of  fragment,  16  mm.;  probable  length  of  tegmina,  25  mm.; 
breadth,  10  mm. 

This  species  certainly  bears  a  close  general  resemblance  to  E.  hastata 
from  the  same  beds,  but  has  a  much  stouter  form  and  more  strongly 
sinuous  internomedian  vein,  besides  larger  mediastinal  and  anal  areas; 
the  peculiarities  of  the  branching  of  each  vein  is,  however,  very  similar. 

Lower  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 
crinoidal  limestone,  in  the  valley  of  Wills  Creek,  Bichmond,  Jefferson 
County.    Mr.  S.  Huston,  No.  108. 

28.  Etoblattina  willsiana  sp.  nov. 

PI.  Y,  fig.  13. 

Tegmina  lanceolate,  tapering  from  the  basal  third,  more  than  two 
and  one-half  times  longer  than  broad,  the  costal  margin  rather  strongly 
and  pretty  regularly  arcuate,  the  inner  margin  scarcely  arcuate,  the 
apex  subacuminate  and  strongly  rounded.  Mediastinal  area  long  trian- 
gular, the  vein  very  straight  and  terminating  scarcely  beyond  the 
middle  of  the  tegmina,  the  proximal  branches  transversely  oblique 
and   straight,  the  distal  oblique  or  very  oblique  and  arcuate,  all 
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simple.    Scapular  vein  broadly  sinuate  by  the  bending  of  the  vein  at 
the  origin  of  the  first  two  branches  and  its  apical  slight  arcuatiou, 
terminating  well  before  the  apex  of  the  tegniina;  it  has  about  half  a 
dozen  very  oblique  branches,  the  first  branch  arising  near  the  middle 
of  the  proximal  half  of  the  tegmina  and  nearly  continuing  the  basal 
course  of  the  main  vein;  the  distal  branches  are  simple,  the  others 
deeply  forked,  doubly  forked,  or  compound.    The  externomedian  vein 
is  gently  sinuous,  terminating  below  the  apex  of  the  tegmina,  so  that 
its  branches  occupy  symmetrically  the  narrow  apex;  it  has  three  dis- 
tant longitudinal  branches,  the  lower  ones  simple,  the  first,  arising  well 
before  the  middle  of  the  tegmina,  simple  halfway  to  the  tip,  and  then 
nearly  opposite  the  second  branch  it  is  narrowly  arborescent;  it  parts 
so  narrowly  from  the  main  stem  that  the  vein  appears  to  have  two 
narrowly  divergent,  unequal,  forking  branches.    The  internomedian 
vein  is  strongly  sinuate,  though  straight  in  the  middle  of  its  course, 
wd  terminates  as  near  the  apex  as  the  scapular  vein ;  its  branches  are 
rather  distant,  all  but  the  apical  and  some  of  the  proximal  forked  or 
doubly  forked,  the  proximal  oblique  and  gently  arcuate,  the  distal 
loDgitudinally  oblique  and  arcuate.    The  anal  furrow  can  not  strike 
the  inner  margin  far  beyond  the  proximal  third  of  the  tegmina,  but 
this  portion  is  lost  in  the  single  specimen  seen.    The  surface  is  oar- 
booaceous  black,  with  a  loss  of  color  in  elongate  patches  in  the  inter- 
q^a«tts,  and  the  black  portions  are  delicately  and  irregularly  reticulate. 
Length  of  fragment,  22.5  mm. ;  probable  length  of  tegmina,  2G.75 
nun.;  breadth,  10.25  mm. 
This  species  is  very  closely  allied  to  U.  ramosa^  but  is  distinguishable 
from  it  by  the  straightness  of  the  mediastinal  vein,  the  angularity  of 
the  scapular  and  the  earlier  forking  and  different  mode  of  branching  of 
the  externomedian  vein.    Almost  similar  differences  separate  it  from 
the  straight  veined  E.funesta.    In  the  peculiar  formation  of  the  exter- 
BOiQedian  area  it  bears  some  resemblance  to  the  European  U.  elongata, 
Lower  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 
crinioidal  limestone,  in  the  valley  of  Wills  Creek,  Eichmond,  Jefferson 
County.    Mr,  S.  Huston,  No.  176. 

29.  ETOBLATTINA  LESQUEREUXII. 

^^Uina  lesquereuxii  Scadd.,  Hem.  Bost.  Soc.  Nat.  Hist.,  Ill,  67-69,  figMpL  6,iig8. 
2|3  (1879);  Fobs.  Ins.  N.  A.,  I,  87-89,  fig.,  pi.  6,  figs.  3,  4  (1890). 

^m  the  roof  shales  of  the  D  seam  of  anthracite  at  Yatesville,  near 
^itetoiijPa. 

30.  ETOBLATTINA  MALEDICTA  sp.  nOV. 

PL  YI,  figs.  1-3. 

^mina  oblong  ovate,  two  and  one-half  or  more  times  longer  than 
'■Wd,  the  costal  margin  broadly  arcuate,  the  inner  margin  mostly 
'toiight,  the  apex  well  rounded.  Mediastinal  area  rather  narrow, 
▼rttate,  the  tip  acuminate,  ending  distinctly  beyond  tVie>  mv^^*^  ol  >iXi^ 
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tegmina;   the    branches   moderately  numerous,  rarely  forked,  ve^ 
oblique,  gently  arcuate.    Scapular  vein  broadly  sinuate,  ending  a  \em 
little  before  the  apex,  first  forking  somewhat  beyond  the  proxin^ 
fourth  of  the  tegmina,  with  about  five  inequidistant  branches,  whL . 
are  mostly  deeply  forked  or  doubly  forked,  arcuate,  and  longitudina"!! 
oblique,  the  first  generally  arising  far  before  the  others.    Externor^ 
dian  vein  beyond  the  strong  basal  arcuation  very  broadly  sinua,! 
first  forking  at  about  the  middle  of  the  tegmina,  with  three  simple 
forked  branches,  all  nearly  longitudinal,  occupying  at  tip  the  apic^ 
margin  only  of  the  tegmina.    Internomedian  vein  broadly  sinuate  (i 
is  drawn  too  straight  in  fig.  2),  terminating  almost  or  quite  as  near  the 
apex  as  the  scapular  vein,  its  branches  not  very  numerous,  arcuate 
and  oblique,  mostly  simple,  but  occasionally  deeply  forked.    Anal 
furrow  rather  strongly  arcuate,  delicately  impressed,  terminating  at 
the  end  of  the  proximal  two-fifths  of  the  tegmina;  anal  veins  simple, 
next  the  anal  furrow  strongly  arcuate,  beyond  sinuate  and  more 
crowded.    Surface  of  the  tegmina  carbonaceous  black,  with  more  or 
less  fusiform  brown  patches  in  the  interspaces,  the  black  portions 
marked  with  crowded,  more  or  less  tremulous  and  irregular  cross  lines. 

Length  of  largest  fragment,  23  mm. ;  probable  length  of  tegmina,  25 
to  29  mm.;  breadth,  9.5  to  11  mm. 

This  species  is  closely  allied  to  U.  variegata  and  U,  stipataj  but  is  of 
a  stouter  form,  with  the  main  veins  more  curved  than  in  the  former, 
and  with  less  abundantly  branched  scapular  and  extemomedian  veins 
than  in  the  latter.  One  of  the  specimens  (No.  165)  difl'ers  from  the 
others  in  that  the  first  branch  of  the  scapular  vein  is  compound  and 
carries  a  much  larger  share  than  usual  of  the  scapular  system,  mucli  a* 
in  No.  163  (fig.  2),  but  in  a  still  more  aggressive  manner. 

Lower  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  tb 
crinoidal  limestone,  in  the  valley  of  Wills  Creek,  Eichmond,  Jefferson 
County.  Mr.  S.  Huston;  seven  specimens, Nos.  163, 164,  165, 170, 114 
181, 192. 

31.  Etoblattina  .benedicta  sp.  nov. 

PL  Y,  figs.  14, 15. 

Tegmina  rfbout  two  and  one-half  times  longer  than  broad,  taperini 
from  the  end  of  the  basal  third,  the  costal  margin  very  strongly  arcu 
ate,  the  inner  margin  nearly  straight  except  at  the  extremities,  the  ape 
subacuminate  but  well  rounded.  Mediastinal  area  vittate,  taperin 
only  close  to  the  tip,  which  reaches  about  to  the  distal  end  of  th 
middle  fifth  of  the  tegmina;  the  branches  rarely  forked,  slightly  arci 
ate,  and  very  oblique.  The  scapular  vein  is  considerably  sinuate  an 
terminates  well  before  the  apex  of  the  tegmina;  it  first  forks  a  littl 
beyond  the  basal  third  of  the  tegmina  and  has  five  or  six  branches,  < 
which  the  first  two  arise  close  together;  the  branches  are  mostly  forkc 
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or  compoond,  most  of  them  considerably  arcuate  and  very  oblique 
indeed.  The  externomedian  vein  beyond  its  strong  basal  arcuation  is 
nearly  straight,  but  feebly  arcuate  in  an  opposite  sense  ^  it  first  forks 
near  the  middle  of  the  tegmina  and  has  three  branches  which  are  longi- 
tudinal, nearly  straight,  and  in  the  apical  fourth  of  the  tegmina  forked 
or  compound.  Internomedian  vein  strongly  sinuate,  much  more 
strongly  arcuate  at  base  than  apically,  the  area  being  apically 
attenuate  and  yet  terminating  far  before  the  apex  of  the  tegmina;  the 
distant  branches  are  more  or  less  arcuate,  simple  or  apically  forked  and 
oblique.  The  anal  furrow  is  strongly  arcuate,  scarcely  impressed,  and 
terminates  before  the  end  of  the  proximal  third  of  the  tegmina;  the 
anal  veins  are  in  no  instance  preserved.  The  snrface  is  precisely  as  in 
E,  maledicta. 

Length  of  large  fragments,  16  to  22  mm. ;  probable  length  of  tegmina, 
23.5  to  24  mm. ;  breadth,  9  to  10  mm. 

This  species  is  very  closely  allied  to  E.  maledicta^  and  will  possibly  be 
found  to  be  identical  with  it;  it  differs  principally  in  the  much  stronger 
arcuation  of  the  costal  border,  the  briefer  extension  of  the  interno.- 
median  area,  and  the  approximation  at  base  of  the  first  two  branches 
of  the  scapular  vein.  It  seems  to  be  equally  abundant  with  E,  male- 
^kk,^  and  is  with  it  the  most  common  of  the  Eichmond  species.  The 
.  different  specimens  agree  remarkably  in  the  neuration  of  the  scapular 
area,  the  greatest  difference  being  shown  in  the  two  selected  for  illus- 
tration. 

Lower  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 
crinoidal  limestone,  in  the  valley  of  Wills  Creek,  Richmond,  Jefferson 
County.  Mr.  S.  Huston;  six  specimens,  Nos.  166  and  167, 168, 178,  179 
and  191, 183  and  193,  199. 

32.  Etoblattina  funesta  sp.  nov. 
PI.  VI,  fig.  4. 

Tegmina  nearly  three  times  as  long  as  broad,  lanceolate,  tapering 
apically  from  the  middle,  with  broadly  arcuate  costal  margin  and  feebly 
arcuate  inner  margin,  the  apex  strongly  rounded.  Mediastinal  area 
inoderately  broad,  tapering,  terminating  at  about  the  distal  end  of  the 
Diiddle  filth  of  the  tegmina,  with  strongly  oblique,  rather  distant  and 
straight,  simple  or  forked  branches.  Scapular  vein  exceedingly  straight 
in  more  than  its  middle  half,  broadly  arcuate  apically,  and  ending  just 
before  the  narrow  apical  margin;  it  first  forks  at  about  the  end  of  the 
proximal  fourth  of  the  tegmina,  and  has  half  a  dozen  straight  or  sin- 
'wte,  strongly  oblique  or  longitudinally  oblique  branches,  most  of  them 
teed,  and  sometimes  compound.  The  externomedian  vein  beyond  the 
base  is  rigidly  straight,  scarcely  bent  where  first  forked,  and  has  but 
a  couple  of  approximate  branches,  occasionally  three,  thrown  off  at  the 
Buddie  of  the  tegmina  and  beyond,  both  branches  straight  and  longi- 
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tudinal,  soon  and  almost  simoltaneoasly  forked  and  probably  again 
forked  beyond.  In  contrast  to  these  the  internomedian  vein  is  strongly 
sinuate  (though  nearly  straight  in  its  middle  oourse),  leaving  a  wide 
space  between  it  and  the  externomedian  vein,  and  terminates  somewhat 
earlier  than  the  scapular  vein;  its  branches  are  not  crowded,  simple, 
or  forked,  mostly  the  former,  gently  arcuate  and  oblique.  The  anal 
fiirrow  terminates  short  of  the  end  of  the  proximal  two-fifths  of  the 
tegmina.  The  surface  of  the  tegmina  is  carbonaceous  black,  with  large^ 
elongate,  pale  patches  in  the  larger  interspaces,  and  there  is  feeble  sign 
in  a  few  places  of  delicate,  not  very  crowded,  cross  lining. 

Length  of  best  fragment,  20  mm.;  probable  length  of  tegmina,  27 
mm.;  breadth,  9.5  mm. 

The  species  is  nearly  allied  to  U.  tenuis,  from  which  it  differs  mainly 
in  the  later  and  different  branching  of  the  externomedian  vein  and  the 
much  more  strongly  sinuate  course  of  the  internomedian.  It  is  a  much 
slenderer  species  than  the  preceding,  from  which  it  differs  in  the  straight- 
ness  of  the  middle  veins  and  in  its  sleuderer  form.  There  is  a  somewhat 
striking  difference  between  two  of  the  specimens  in  the  straightness  or 
sinuation  of  the  scapular  branches,  and  especially  in  the  proximal. 

Lower  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 
crinoidal  limestone,  in  the  valley  of  Wills  Creek,  Richmond,  Jefferson 
County.  Three  specimens :  Mr.  S.  Huston,  Nos.  107  and  177, 180 ;  United 
States  Geological  Survey,  No.  2186. 

33.  EtoblattinI  exsbnsa  sp.  nov. 

PI.  VI,  tigs.  7, 8. 

Tegmina  slender  and  lanceolate,  about  two  and  one-half  times  longer 
than  broad,  to  judge  from  the  fragments  i)reserved,  which  only  show 
the  central  portions;  the  costal  margin  gently  arcuate  and  the  inner 
nearly  straight.  Mediastinal  area  vittate,  tapering  in  its  apical  half, 
acuminate,  reaching  to  about  the  distal  end  of  the  middle  fifth  of  the 
tegmina,  the  veins  very  oblique,  simple,  and  straight.  Scapular  vein 
faintly  arcuate,  terminating  slightly  before  the  extreme  apex  of  the 
tegmina,  first  forking  only  a  little  before  the  proximal  fourth  of  the  teg- 
mina, the  first  branch  nearly  longitudinal,  and  bearing  most  of  the 
branchlets,  which  are  similar  to  those  of  the  mediastinal  vein,  but  dis- 
tinctly less  oblique;  the  main  vein  forks  again  several  times,  the  first 
at  about  the  middle  of  the  tegmina,  the  branches  longitudinally  oblique 
and  forked  (very  likely  compound).  Externomedian  vein  nearly  straight 
to  about  the  middle  of  the  tegmina,  and  then  bent  at  the  first  fork,  fol- 
lowing a  longitudinally  oblique  course  toward  the  inner  margin;  it  has 
two  or  more  forked  and,  perhaps,  compound  branches.  The  internome- 
dian vein  is  strongly  sinuous,  being  straight  and  longitudinally  oblique 
beyond  the  basal  arcuation  to  near  the  middle  of  the  tegmina,  there- 
after parallel  or  subparallel  to  the  inner  margin,  and  doubtless  carving 
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down  toward  it  apically ;  its  distant  branches  Lave  a  varying  obliquity 
and  are  arcuate,  and,  at  least  beyond  the  basal  ones,  mostly  forked  or 
doubly  forked.  The  anal  furrow  probably  terminates  at  about  the  end 
of  the  proximal  third  of  the  tegmina.  The  surface  is  black,  with  broader 
or  narrower  elongate  brown  patches  in  the  interspaces,  sometimes  reduc- 
ing the  black  to  a  narrow  bordering  to  the  nervures,  though  never 
closely  approaching  the  margin  of  the  tegmina;  over  the  black  portions 
can  be  seen  a  delicate,  close,  and  tremulous  cross  lining. 

Length  of  fragments,  9  to  11  mm.;  probable  length  of  tegmina,  25  to 
27.5  mm.;  breadth,  10.5  to  11  mm. 

This  species  closely  resembles  E,  tenuis^  from  which  it  differs  prin- 
cipally in  the  great  importance  of  the  first  scapular  branch.  It  is 
similarly  distinguished  from  the  two  preceding  species. 

Lower  Barren  Goal-measures  of  Ohio,  less  than  100  feet  above  the 
crinoidal  limestone,  in  the  valley  of  Wills  Creek,  Eichmond,  Jefferson 
Ooanty.    Mr.  8.  Huston;  two  specimens,  Nos.  161,  196. 

34.   ETOBLATTINA  TENITIS. 

PI.  VI,  fig.  6. 
^Ihmna  tenuis  Scudd.,  Proc.  Bo8t.  Soc.  Nat.  Hist.,  XXIV,  46-47  (1889). 

This  is  the  only  one  of  our  species  with  open  and  widely  separated 
nenration  in  the  center  of  the  tegmina  which  bears  any  very  close 
resemblance  to  the  single  European  species  of  that  type,  U.  elongata 
(Gein.),  from  the  Dyas,  and  it  is  very  distinct  from  that. 

Lower  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 
crinoidal  limestone,  in  the  valley  of  Wills  Creek,  Eichmond,  Jefferson 
County. 

35.   ETOBLATTINA  HUSTONI. 

PI.  VI,  fig.  9. 
MlatHnahu8toni  Scudd.,  Proc.  Bast.  Soc.  Nat.  Hist.,  XXIV,  53  (1889). 

^m  the  same  place  as  the  last  mentioned. 

36.   ETOBLATTINA  PERSISTENS. 

^Idttina  persistens  Scudd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  IV,  459-460,  pi.  41,  fig.  7; 
Pl  42,  figs.  10,1  19  (1890);  Foss.  Ins.  N.  A.,  I,  435-436,  pi.  33,  fig.  7,  pi.  34   figs. 

10,»  19  (1890). 

This  and  an  imperfect  fragment  of  another  and  unnamed  species  are 
fte  only  post-Paleozoic  EtoblattiuiB  known. 
Irias  of  Pair  Play,  Colo. 

A  Buwt  unfortunate  error  occurs  in  one  of  the  plates  of  my  paper  on  the  "Triassic  insects  of  Fair 
'^"(pl.  42  of  the  Memoirs  of  the  Boston  Society  of  Natural  History,  vol.  4;  \)\.  34  of  my  Fossil 
*■••§•£  Nortii  America,  vol.  1),  cause<l  by  a  rearrangement  of  the  plate  after  the  text  was  x>rei>ared 
**^oirtaeorretpoiBdiiig  change  in  the  text;  aocordin<;ly,  the  following  changes  should  be  made  in  the 
SnaWs  attached  to  the  figures  on  this  plate:  Fig.  9  should  be  numbered  13;  fig.  10.  9:  fig.  12,  10; 
%•!>.  IT;  Ig.  15.  12;   fig.  16,  15;  and  tig.  17  should  be  numbered  16.    The  text  and  plate  will  then 
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37.  Etoblattina  eakiniana  sp.  nov. 

PI.  VII,  fig.  1. 

TegmiDa  subovate,  less  than  two  and  one-balf  times  longer  than  broad, 
the  costal  margin  strongly  shouldered  and  beyond  that  gently  and 
regularly  arcuate,  the  inner  margin  straight,  the  apex  probably  well 
rounded.  Mediastinal  area  vittate,  tapering  through  almost  the  distal 
half,  reaching  to  the  distal  end  of  the  middle  fifth  of  the  tegmina,  the 
branches  of  the  vein  rather  close,  mostly  simple,  increasingly  oblique. 
Scapular  vein  broadly  arcuate,  terminating  at  less  than  halfway  from 
the  tip  of  the  mediastinal  vein  to  the  apex  of  the  tegmin^,  with  two 
very  longitudinaUy  oblique,  simple,  arcuate  branches  arising  about 
opposite  the  end  of  the  anal  furrow.  Externomedian  vein  gracefully  and 
uniformally  sinuate,  of  far  more  importance  than  the  scapular,  first 
forking  before  the  end  of  the  proximal  fourth  of  the  tegmina,  the  first 
branch  forking  near  the  origin  of  the  second  branch,  each  fork  again 
dividing  halfway  to  the  margin  5  the  other  three  branches  arise  near 
together  near  the  middle  of  the  tegmina,  and  are  simple  or  forked,  all 
the  branches  arcuate,  less  so  from  above  downward,  and  all  nearly 
longitudinal.  Internomedian  vein  sinuate  like  the  preceding,  terminat- 
ing but  little  below  the  apex,  the  simple  branches  not  crowded  as  in 
the  two  previous  areas,  slightly  arcuate,  oblique,  and  increasingly  so  in 
the  distal  half  of  the  area.  Anal  furrow  strongly  and  regularly  arcu- 
ate, strongly  impressed,  terminating  at  the  end  of  the  proximal  third 
of  the  tegmina;  anal  veins  arcuate,  simple,  not  numerous.  The  surface 
of  the  tegmina  is  uniformly  black,  with  faint  traces  of  exceedingly 
close  cross  lining  in  the  internomedian  area. 

Length  of  fragment,  13  mm. ;  probable  length  of  tegmina,  15.25  mm. ; 
breadth,  6.5. 

The  characteristics  of  the  scapular  vein  easily  separate  this  from 
other  species  in  the  vicinity.  It  is  named  for  Mr.  C.  L.  Eakin,  of 
Wadestown,  W.  Ya.,  who  has  done  good  service  in  the  exploitation 
of  the  locality  at  Cassville,  which  has  yielded  so  many  remains  of 
Etoblattiiia. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Ya. 
Mr.  K.  D.  Lacoe;  one  si)ecimen,  No.  2111  a-h. 

38.  Etoblattina  accubita  sp.  nov. 

PI.  YII,  ^g.  2. 

Tegmina  nearly  three  times  as  long  as  broad,  tapering  from  the  mid- 
dle iu  each  direction,  but  more  sharply  toward  the  base  than  toward. 
the  apex,  the  costal  margin  being  very  strongly  and  rather  regularly 
arcuate,  the  inner  margin  nearly  straight,  and  the  apex  probably 
well  rounded.  Mediastinal  area  vittate,  terminating  at  the  distal  end 
of  the  middle  fifth  of  the  tegmina,  the  vein  with  few  mostly  simple^ 
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nearly  straight,  strongly  oblique  branches.  Scapular  vein  feebly  arcu- 
ate beyond  the  basal  sinuation,  ending  well  before  the  apex  of  the  teg- 
mina,  with  three  subequidistant,  deeply  forked  or  simple,  longitudinally 
oblique  branches,  the  middle  one  arising  at  the  middle  of  the  tegmina. 
Externomedian  vein  gracefully  and  rather  strongly  sinuate,  with  four 
mostly  simple,  slightly  arcuate,  longitudinal  branches,  the  first  aris- 
ing scarcely  later  than  the  first  scapular  branch.  Internomedian  vein 
similarly  arcuate,  terminating  slightly  below  the  apex  of  the  tegmina, 
the  rather  numerous  branches  mostly  simple,  very  oblique,  and  feebly 
arcuate,  the  apical  ones  longitudinally  oblique.  Anal  furrow  less 
strongly  arcuate  than  usual,  terminating  but  little  short  of  the  middle 
of  the  tegmina;  anal  area  destroyed  in  the  only  specimen  seen.  The 
surface  is  uniformly  black,  and  there  is  everywhere  the  feeblest  possi- 
ble sigD  of  close  cross  lining  in  the  interspaces. 

Length  of  fragment,  12  mm.;  probable  lengtjii  of  tegmina,  14.75  mm.; 
breadth,  5.25  mm. 

The  species  is  i)eculiar  for  the  basal  narrowing  of  the.  tegmina  and 
the  apparent  length  and  slenderness  of  the  anal  area.  It  is  not  dis- 
tantly related  to  JS,  mcLzona  and  other  species,  but  differs  at  almost 
every  point. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr.  R.  D.  Lacoe;  one  specimen,  No.  2112a. 

39.  Etoblattina  mazona. 
PI.  VI,  fig.  5.     (See  also  fig.  3  on  p.  31.) 

^Ihttina  mazona  Scudd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  Ill,  181,  pi.  10  (1882) ;  Proc. 
Bo8t.  Soc.  Nat.  Hist.,  XXI,  392-396  (1882) ;  Foss.  Ins.  N.  A.,  I,  233,  pi.  7a  (1890). 

From  the  Lowest  Productive  Coal-measures  at  Mazon  Creek,  Illinois. 

40.  Etoblattina  expulsata  sp.  nov. 

PI.  VII,  figs.  3,  4. 

Tegmina  lanceolate,  nearly  three  times  as  long  as  broad,  tapering 
from  the  middle  of  the  proximal  half,  the  costal  margin  strongly  arcu- 
^^  especially  basally,  the  inner  margin  straight,  the  apex  well  rounded. 
Mediastinal  area  vittate,  apically  very  attenuate,  reaching  the  distal 
end  of  the  middle  third  of  the  tegmina,  the  branches  of  the  vein  rather 
numerous,  nearly  straight,  simple  and  very  oblique,  the  apical  longitu- 
dinally oblique.  Scapular  vein  uniformly  and  rather  strongly  sinuate, 
ending  a  little  before  the  apex,  first  forking  at  or  a  little  beyond  the 
end  of  the  proximal  third  of  the  tegmina,  the  branches,  five  or  six  in 
number,  mostly  simple,  feebly  arcuate  or  sinuate,  longitudinally  oblique. 
Externomedian  vein  sinuate,  more  strongly  arcuate  at  base  than  at 
*pex,  first  forking  just  beyond  the  first  scapular  fork,  with  three  longi- 
tudinal forked  or  doubly  forked  branches.  Internomediar  vein  strongly 
^'ittuate,  the  area  extended  nearly  to  the  tip  by  its  apical  prolongation 
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tihrough  a  superior  snbramose  offshoot  from  a  little  beyond  the  middle 
of  the  tegmina,  the  other  branches  mostly  simple,  a^rcnate,  oblique,  and 
more  distant  than  the  branches  of  other  veins.  Anal  forrow  strongly 
bent-arcuate,  strongly  impressed,  and  terminating  a  little  beyond  the 
end  of  the  proximal  third  of  the  tegmina;  anal  area  gently  vaulted, 
the  veins  simple,  strongly  arcuate.  The  surface  of  the  tegmina  is 
blackish-brown,  and  the  veins  are  marked  and  sometimes  narrowly 
edged  with  black,  while  all  the  interspaces  are  traversed  by  very  close 
straight  or  sinuate  cross  lines. 

Length  of  one  fragment,  14.5  mm.;  probable  length  of  tegmina,  16  mm.; 
breadth,  6  mm.  Length  of  another  fragment,  Vi.5  mm. ;  probable  length 
of  tegmiua,  20  mm.;  breadth,  7  mm. 

This  species  is  very  closely  allied  to  the  next  four  or  five  species,  but 
is  sufficiently  distinct  from  them  all  in  the  peculiar  formation  of  the 
apical  part  of  the  interi|omedian  area.  The  two  principal  specimens 
referred  to  here  (and  figured)  differ  a  little  in  size  and  in  the  point  of 
origin  of  the  first  scapular  branch. 

From  the  Waynesburg  coal.  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr.  R.  D.  Lacoe;  three  specimens,  Nos.  2113  <i-ft,  o-dJ,  e-f. 

41.  Etoblattina  gratiosa  sp,  nov. 

PI.  VII,  fig.  5. 

Tegmina  ovate,  somewhat  less  than  three  times  as  long  as  broad,  the 
costal  margin  strongly  arcuate  throughout,  the  inner  margin  straight, 
the  apex  well  rounded.  Mediastinal  area  vittate,  apically  very  attenuate, 
reaching  fully  to  the  distal  end  of  the  middle  third  of  the  tegmina,  the 
branches  of  the  vein  simi)le,  nearly  straight,  exceedingly  oblique.  Scap- 
ular vein  gracefully,  pretty  uniformly  and  rather  gently  sinuate,  sub- 
parallel  to  the  inner  margin,  ending  somewhat  before  the  apex;  it  first 
branches  a  little  beyond  the  proximal  fourth  of  the  tegmina,  and  has 
about  five  branches  which  have  a  longitudinal  sweep  and  are  mostly 
simply  deeply  and  narrowly  forked.  The  externomedian  vein  is  strongly 
arcuate  at  the  base,  feebly  sinuate,  nearly  straight  in  the  middle  and 
gently  arcuate  apically,  firL,t  branching  just  beyond  the  scapular  vein, 
and  with  four  longitudinal,  nearly  straight,  mostly  forked  branches,  the 
forks  of  varying  depths.  Internomedian  vein  feebly  sinuate,  apically 
arcuate  with  no  sign  of  special  extension,  yet  terminating  nearly  as  far 
out  as  the  scapular  vein ;  its  branches  are  more  distant  than  those  of  the 
other  areas,  simple  or  deeply  forked,  oblique  and  nearly  straight.  Anal 
furrow  strongly  bent-arcuate,  deeply  impressed  except  apically,  ter- 
minating a  little  beyond  the  proximal  third  of  the  tegmina;  anal  veins 
strongly  arcuate,  simple  or  profoundly  forked.  The  surface  of  the  teg- 
mina is  uniformly  blackish,  and  the  interspaces  are  filled  with  crowded, 
straight,  delicate  cross  lines. 

Length  of  fragment,  16.5  mm. ;  probable  length  of  tegmina,  18.26  mm.; 
breadth,  6.75  mm. 


i 
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This'  sx>ecies  is  closely  allied  to  U.  expuhata  and  has  many  of  its 
special  peculiarities,  such  as  the  sti^ongly  arcuate  costa  and  the  separa- 
tion of  the  oblique  internomedian  veins,  as  w  ell  as  the  general  distri- 
bation  of  the  branches;  but  it  differs  from  it  distinctly  in  the  structure 
of  the  extremity  of  the  externomedian  area.    It  also  bears  a  close  gen- 
eral resemblance  to  E,  exsecuta,  cs|>ecially  in  the  mediastinal,  scapular 
and  anal  areas,  but  it  differs  from  it  at  almost  every  other  point.    It 
bears  also  a  general  resemblance  to  the  European  U.  didyma,  but  differs 
in   almost  every  detail. 

IFrom  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va, 
Air.  R,  D.  Lacoe;  one  specimen,  No.  2114  d-h. 

42.  Etoblattina  macerata  sp.  nov. 

PI.  VII,  fig.  6. 

ITegmina  two  and  three-quarters  times  longer  than  broad,  ovate, 

ta.j)ering  from  the  middle  of  the  proximal  half,  the  costal  margin  rather 

st:x*ongly  arcuate,  especially  in  the  proximal  half,  the  inner  margin 

^'tiraight,  the  apex  well  rounded.    Mediastinal  area  vittate,   apicaliy 

attenuate,  reaching  the  distal  end  of  the  middle  third  of  the  tegmina, 

t\x^  vein  with  few  and  rather  distant,  nearly  straight,  very  oblique 

t>r-anches.     Scapular  vein  broadly  sinuate,   terminating  a  little  above 

tln^  apex,  first  forking  a  little  bej^ond  the  proximal  third  of  the  teg- 

'^c^ina,  the  branches  entirely  similar  to  those  of  the  mediastinal  area, 

^:x:cept  in  their  greater  length.    Externomedian  vein  strongly  sinuate, 

^ithfour  inequidistant,  longitudinal,  sinuate  branches,  simple  or  deejily 

^oxked,  the  first  arising  a  little  beyond  the  first  scapular  fork.     Inter- 

^^omedian  vein  sinuate,  terminating  long  before  the  apex  of  the  teg- 

'^'iina,  with  branches  about  as  distant  as  those  of  the  mediastinal  area, 

"fclie  proximal  ones  simple,  gently  sinuate  and  oblique,  the  distal  mostly 

^^eply  forked,  arcuate,  and  very  oblique.    Anal  furrow  strongly  arched, 

^eeply  impressed,  terminating  scarcely  short  of  the  end  of  the  prox- 

^**3al  two-fifths  of  the  tegmina;  anal  veins  simple,  strongly  arcuate,  dis- 

^^fit.    Surface  very  dark,  all  the  veins  edged  narrowly,  the  anal  veins 

*^^oadly,  with  black,  which  is  traversed  by  closely  crowded  straight 

^^"088  veins. 

Length  of  tegmina,  19.5  mm.;  breadth,  7  mm. 

This  species  is  very  closely  allied  to  several  others ;  the  relative  sparse- 
y^^s  and  simplicity  of  the  scapular  and  mediastinal  branches  separate 
^^  from  E.  expulsata  and  U.  gratiosa^  and  the  lesser  length  of  the  medi- 
astinal area  from  U.  immolata;  in  the  similarly  early  origin  of  the  first 
*^^nch  of  the  scapular  and  externomedian  veins  it  is  distinct  from 
^-  cammuniSj  while  the  same  characteristic  and  the  greater  stoutness  of 
y'**^  tegmina  distinguish  it  from  JE.  obatra  and  U.  seereta;  from  U.  obaira 
^^is  still  farther  separated  by  its  simpler  neuration. 

Prom  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va» 
Mr.  R.  D.  Lacoe;  two  specimens,  Nos.  2081  a-&,  cJ 
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43.  ETOBLATTINA  DfMOLATA  Sp.  HOY. 

PL  VII,  figs.  7,  a 

Tegmina  somewhat  more  than*  two  and  a  half  times  longer  than 
broad,  ovate,  tapering  from  about  the  middle,  with  rather  strongly 
arcuate  costal  margin  (more  strongly  arcuate  in  some  than  in  others), 
nearly  straight  inner  margin  and  probably  a  well-rounded  apex.  Medi- 
astinal area  vittate,  tapering  only  at  extreme  apex,  reaching  nearly  to 
the  middle  of  the  distal  half  of  the  tegmina,  the  vein  with  simple, 
rarely  forked,  strongly  oblique,  nearly  straight,  rather  abundant 
branches.  Scapular  vein  more  or  less  strongly  sinuate,  terminating 
somewhat  short  of  the  apex  of  the  tegmina,  first  forking  a  little  before 
a  point  opposite  the  tip  of  the  anal  furrow,  with  four  or  five  simple  or 
deeply  forked,  more  or  less  arcuate,  longitudinally  oblique  branches. 
Externomedian  vein  rather  strongly  sinuate,  first  forking  scarcely 
beyond  the  scapular  vein,  with  about  four  longitudinally  arcuate,  simple 
or  perhaps  apically  forked  branches.  Internomedian  vein  gracefully 
and  rather  gently  sinuate,  terminating  a  little  short  of  the  apex  of  the 
tegmina,  with  six  or  eight  arcuate,  generally  simple,  very  oblique 
branches.  Anal  furrow  strongly  arcuate,  deeply  impressed,  terminat- 
ing at  just  about  the  end  of  the  proximal  two-fifths  of  the  tegmina; 
aual  area  gently  vaulted,  the  veins  rather  numerous,  strongly  arcuate 
next  the  anal  furrow,  nearly  straight  in  the  opposite  region.  Sur£a>ce 
exactly  as  in  JE,  macerata. 

Length  of  largest  fragment,  14  mm. ;  probable  length  of  tegmina, 
17.75  mm. ;  breadth,  6,5  to  7  mm. 

This  species  is  closely  allied  to  the  three  preceding  species,  but  is 
sufficiently  distinguished  from  them  by  the  greater  length  of  the  medi- 
astinal area,  in  which  it  approaches  the  genus  Gerablattina.  From 
the  two  following  species,  to  which  it  is  also  very  closely  allied,  it 
differs  in  the  nearly  simultaneous  origin  of  the  first  branches  of  the 
scapular  and  externomedian  veins. 

The  two  specimens  x)laeed  here  differ  rather  unusually  at  one  or  two 
points,  especially  the  arcuation  of  the  costal  margin,  the  breadth  of 
the  mediastinal  area,  and  the  number  of  internomedian  branches. 

From  the  Wn,ynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  li.  D.  Lacoe,  Nos.  2115  a-h,  c-d, 

44.  Etoblattina  mactata  sp.  nov. 

PL  YII,  fig.  9. 

Tegmina  two  and  three-quarters  times  longer  than  broad,  ovate,  tne 
costal  margin  very  regularly  and  gently  arcuate,  the  inner  margin 
nearly  as  arcuate,  the  apex  doubtless  strongly  rounded.  Mediastinal 
area  vittate,  tapering  only  beyond  the  middle  of  the  tegmina,  reaching 
almost  to  the  middle  of  their  distal  half,  the  vein  with  moderately 
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numerous,  mostly  simple,  very  oblique,  straight  branciies.  Scapular 
vein  rather  strongly  sinuate,  terminating  a  very  little  before  the  extreme 
apex  of  the  tegmina,  first  branching  at  the  end  of  the  proximal  third  of 
the  tegmina,  with  four  or  five  subequidistant,  arcuate,  simple  or  forked 
branches,  which  apically  have  the  same  direction  as  the  distal  medias- 
tinal branches.  Bxternomedian  vein  strongly  arcuate,  first  branching 
considerably  later  than  the  scapular  vein,  with  three  simple  or  deeply 
forked  (probably  reforked  apically),  nearly  longitudinal  but  arcuate 
branches,  occupying  on  the  margin  only  the  narrow  apex  of  the  teg- 
mina. Intemomedian  vein  strongly  and  very  gracefully  arcuate,  termi- 
nating as  near  the  apex  as  the  scapular  vein,  with  five  deeply  forked  or 
simple  branches,  the  proximal  ones  nearly  straight  and  oblique,  the  distal 
arcuate  and  longitudinally  oblique.  Anal  furrow  very  strongly  arcuate 
except  apically,  sharply  incised,  terminating  at  about  the  end  of  the 
proximal  two-fifths  of  the  tegmina ;  anal  area  slightly  vaulted,  the  veins 
gently  or  (toward  the  furrow)  strongly  arcuate,  simple.  Surface  black- 
ish brown,  all  the  veins  marked  in  black  and  perhaps  delicately  edged 
with  the  same,  the  interspaces  with  closely  crowded  straight  cross  lines. 

Length  of  fragment,  15  mm.;  probable  length  of  tegmina,  18.5  mm.j 
breadth,  7.25  mm. 

This  species  is  separated  from  those  which  immediately  precede  it, 
and  to  which  it  is  closely  allied,  by  the  relatively  wide  intervals  between 
the  origin  of  the  first  scapular  and  externomedian  branches.  It  is  still 
more  closely  related  to  E,  communis^  from  wliich  the  greater  length  of 
the  mediastinal  area  clearly  separates  it.  One  can  not  but  be  struck, 
also,  by  the  rather  strong  general  resemblance  this  insect  bears  to 
Gerablattina  condnna  from  the  same  beds,  but  besides  the  generic  dis- 
tinctions between  them  (which  are  here  indeed  feeble),  it  diflfers  in 
almost  every  detail  as  well  as  in  the  form  of  the  tegmina.  Of  the 
European  species  it  is  most  nearly  allied  to  J3.  dohrnii^  but  not  at  all 
closely. . 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Ya. 
Mr.  E.  D.  Lacoe;  one  specimen,  No.  211Ca. 

46.  ETOBLATTINA  COMMUNIS   Sp.  nOV. 

PI.  VII,  figs.  10-17. 

Tegmina  ovate,  somewhat  more  than  two  and  a  half  times  longer 
than  broad,  the  costal  margin  gently  and  pretty  regularly  arcuate,  the 
inner  margin  faintly  arcuate,  the  apex  strongly  rounded.  Mediastinal 
area  vittate,  apically  acuminate,  reaching  nearly,  sometimes  quite,  to  the 
distal  end  of  the  middle  third  of  the  tegmina,  the  vein  with  relatively 
few,  mostly  simple,  and  nearly  or  quite  straight,  very  oblique  branches. 
Scapular  vein  faintly  broadly  sinuate,  terminating  shortly  before  the 
very  apex  of  the  tegniiiia,  first  forking  at  about  the  end  of  the  proxi- 
mal fourth  of  the  wing,  often  a  little  after,  rarely  before  it,  the  branches 
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three  to  five  in  uuuiber,  the  first  general^  widely  separated  from  th 
second,  mostly  deeply  forked,  rarely  doubly  forked,  but  always  some  o 
them  simple,  and  all  longitudinally  oblique  and  arcuate.    Extemome— 
4ian  vein  broadly  sometimes  strongly  arcuate,  rarely  uniform^  firsts 
forking  some  distance  later  than  the  scapular,  the  branches  from  two 
to  four,  usually  four,  in  number,  longitudinal,  more  or  less  arcuate, 
Bome  of  them  simple,  others  deeply  but  narrowly  forked,  often  doubly 
forked  or  even  compound.   The  internomedian  vein  is  gracefully  sinuate, 
more  strongly  arcuate  basally  than  apically,  and  ends  not  far  from  the 
apex  but  generally  farther  than  the  scapular  vein;  the  branches  are 
more  distant  than  in  the  other  areas  and  most  of  them  are  simple  and 
very  oblique,  the  distal  more  oblique  than  the  proximal,  bat  the  first 
and  some  of  the  last  are  often  deeply  forked,  and  occasionally  the  area 
is  apically  filled  by  simple  oblique  branchlets  from  a  longitudinally 
oblique  preapical  branch.    Anal  furrow  strongly  arcuate,  impressed, 
terminating  at  a  little  beyond  the  proximal  third  of  the  tegmina;  anal 
area  gently  vaulted,  the  veins  simple  and  arcuate,  not  crowded.    Sur- 
face blackish  brown,  all  the  veins  marked  and  narrowly  margined  with 
black  and  the  interspaces  filled  with  crowded  straight  cross  lines. 

Length  of  tegmina,  16  to  21  mm. ;  breadth,  6  to  8  mm. 

The  species  is  sufficiently  distinguished  from  HJ,  mactataj  its  nearest 
ally,  by  the  briefer  extent  of  the  mediastinal  area;  and  from  the  four 
preceding  species,  to  which  it  is  also  closely  related,  by  the  wider  sep- 
aration of  the  points  of  origin  of  tLe  first  scapular  and  externomedian 
branches.  It  differs  in  the  same  feature,  as  also  in  the  length  of  the 
mediastinal  area,  from  Gerablattina  uniformisj  to  which  its  general 
resemblance  is  very  striking.  It  appears  to  be  the  commonest  species 
in  West  Virginia,  where  ten  specimens  have  been  found. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  R.  D.  Lacoe,  Nos.  2187  a-hj  c-d,  e,  /,  g,  h,  t,  jj  k-lj  mr^, 

40.  Etoblattina  sp. 

Mtoblattina  sp.  Scudd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  IV,  460,  pi.  42,  fig.  20  (1890); 
FoRs.  Ins.  N.  A.,  I,  436,  pi.  34,  fig.  20  (1890). 

Triassic  of  Fair  Play,  Colo. 

47.  Etoblattina  hastata  sp.  nov.  ' 

PI.  Yin,  fig.  1. 

Tegmina  lanceolate,  tapering  from  a  little  beyond  the  middle  of  the 
proximal  half,  almost  three  times  as  long  as  broad,  the  costal  margin 
very  gently  arcuate  except  at  base  and  tip,  where  it  is  more  strongly 
curved,  the  inner  margin  scarcely  arcuate,  the  apex  probably  sharply 
rounded.  Mediastinal  vein  straight  until  past  the  final  branch,  and 
then  bent  toward  the  margin,  which  it  strikes  before  the  middle  of  the 
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tegmina,  with  rather  distant,  simple  or  naiTOwly  forked,  arcuate,  very 
obliqae  branches.  Scapular  vein  straight,  terminating  scarcely  above 
the  yery  apex  of  the  tegmina,  first  branching  before  the  end  of  the 
proximal  fourth  of  the  tegmina,  the  branches  not  numerous,  inequidis- 
tant,  longitudinally  oblique,  irregular  and  deeply  forked,  sometimes 
compoand.  Externomedian  vein  also  straight,  nearly  parallel  to  the 
seapular  throughout  its  course,  first  forking  far  beyond  the  scapular  at 
about  the  end  of  the  proximal  two-fifths  of  the  tegmina,  the  few 
branches  nearly  longitudinal,  inequidistant,  and,  so  far  as  preserved, 
simple.  Internomedian  vein  irregularly  sinuate,  falling  not  far  short 
of  the  apex  of  the  tegmina,  in  the  distal  half  of  its  course  subparallel 
to  the  inner  margin,  the  branches  distant,  inequidistant,  mostly  deeply 
forked  or  comxK>und,  some  simple,  arcuate  and  very  oblique.  Anal  fur- 
row terminating  before  the  end  of  the  proximal  third  of  the  tegmina. 
Surface  uniformly  carbonaceous,  covered  with  a  delicate  tremulous 
reticulation. 

Length  of  fragment,  17  mm.;  probable  length  of  tegmina,  27.25  mm.; 
breadth,  9.5  mm. 

This  species  is  evidently  not  distantly  related  to  the  apparently 
stouter  species,  £.  fasciata^  but  has  a  very  different  internomedian  area. 

Lower  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 
crinoidal  Umestone,  in  the  valley  of  Wills  Creek,  Kichmond,  Jefferson 
County.    Mr.  S.  Huston;  one  specimen,  No,  106. 

48.    ETOBLATTINA  MARGINATA. 

PI.  Yin,  fig.  2. 

Etobhtixnamarginata  Scudd.,  Proc.  Host.  Soc.  Nat.  Hist.,  XXIV,  48-50  (1889). 

From  the  same  locality  and  horizon  as  the  last. 

49.   ETOBLATTINA  ailACILENTA  sp.  nOV. 

PI.  VIII,  figs.  C,  7. 

Tegmina  almost  exactly  three  times  as  long  as  broad,  obovate,  taper- 
ing but  very  little  from  about  the  end  of  the  proximal  third,  the  cos- 
tal margin  very  strongly  arcuate  at  base,  beyond  nearly  straight  to 
the  rounded  tip,  the  inner  margin  similarly  straight,  the  apex  rather 
broadly  rounded.  Mediastinal  area  narrow,  vittate,  but  the  feebly  sinu- 
ate vdn  constantly  approaohing  the  margin  in  the  apical  half,  reaching 
(XOfiiderably  beyond  the  proximal  half  of  the  tegmina,  the  brandies  of 
the  vein  not  numerous,  mostly  deeply  and  narrowly  forked,  very 
8tr<mgly  obliqae.  Scapular  vein  sinuate,  much  more  strongly  arcuate 
at  base  than  beyond,  where  it  is  subparallel  to  the  costal  margin,  with 
a  varying  but  considerable  number  of  inequidistant,  longitudinally 
otdique  branches,  some  of  them  arcuate,  rarely  simple,  generally  deeply 
ftrked^  doabljr  forked  or  even  compound,  the  first  arising  somewhat 
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before  the  end  of  the  proximal  third  of  the  tegmina.  The  externomedian 
vein,  pretty  strongly  arcaate  at  the  base,  is  thereafter  nearly  straight 
and  subparallel  to  the  scapular  vein,  bat  gradually  parts  slightly  from 
it  in  the  distal  half  of  the  tegmina;  it  first  forks  a  little  before  the 
middle  of  the  tegmina  and  has  but  three  or  four  deeply  and  narrowly 
forked  or  compound  longitudinal  branches.  The  intemomedian  vein, 
after  the  basal  arcuation,  runs  in  a  straight  longitudinally  oblique  course 
to  a  little  beyond  the  middle  of  the  tegmina,  when  it  curves  so  as  to 
run  a  short  distance  parallel  to  the  inner  margin  and  then  carves  down 
to  it,  ending  somewhat  before  the  apex;  most  of  its  Inequidistant 
branches  fire  broadly  and  deeply  forked  and  are  increasingly  oblique. 
Anal  furrow  sharply  and  deeply  impressed,  strongly  arcuate  and  ter- 
,  minating  slightly  within  the  proximal  two-fifths  of  the  tegmina;  the 
anal  area  is  vaulted,  the  veins  few,  inequidistant,  simple,  those  next 
the  furrow  bent -arcuate  and  distant,  the  others  close  and  sinuate. 
Surface  carbonaceous  with  feeble  signs  of  cross  lining  in  the  interspaces. 

Length  of  largest  fragment, 28  mm.;  probable  length  of  tegmina, 28 
to  29.5  mm.;  breadth,  9  to  9.75  mm. 

This  species  is  easily  distinguished  from  both  JE.  hastata  and  E,  mar- 
ginata  by  the  sinuatiou  of  the  main  veins,  and  from  at  least  the  for- 
mer by  its  very  different  form.  In  its  larger  features  the  neuration 
resembles  that  of  E.  willsianaj  but  it  is  abundantly  distinct  from  that 
species  in  every  detail. 

The  two  specimens  figured  differ  somewhat  and  particularly  in  the 
length  of  the  intemomedian  area,  the  apical  space  given  to  the  exter- 
nomedian area,  and  the  proximal  branches  of  the  scapular  area,  which 
in  one  are  more  numerous  and  simpler  than  in  the  other. 

Lower  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 
crinoidal  limestone,  in  the  valley  of  Wills  Creek,  Richmond,  Jeffer- 
son County.  Mr.  S.  Huston;  three  specimens,  Nos.  114,  198,  and 
perhaps  105. 

50.  Etoblattina  exsecuta  sp.  nov. 

PI.  YIII,  fig.  4. 

Tegmina  long  oval,  almost  three  times  as  long  as  broad,  tapering  only 
from  the  middle,  the  costal  margin  strongly  and  very  uniformly  arcuate 
the  inner  margin  feebly  arcuate,  the  apex  pretty  well  rounded.  Medi- 
astinal area  vittate,  rather  narrow,  apically  acuminate,  terminating  just 
before  the  end  of  the  middle  third  of  the  tegmina,  the  branches  of  the 
vein  rather  few,  straight,  simple,  and  strongly  oblique.  Scapular  vein 
gracefully  and  regularly  sinuate,  ending  well  before  the  apex  of  the  teg- 
mina, first  forking  just  before  the  proximal  fourth  of  the  tegmina.  with 
about  four  arcuate  branches  having  the  same  trend  as  the  mediastinal 
branches,  simple  or  deeply  forked.  Externomedian  vein  strongly  sin- 
uate, more  arcuate  basally  than  apically,  first  forking  but  little  beyond 
the  scapular,  with  five  or  six  sinuate,  longitudinal,  simple  or  apically 
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and  narrowly  forked  branches,  or  with  only  two  or  three  of  such 
branches,  one  of  them  compound.  Intemomedian  vein  sinuate  like 
the  extemomedian,  terminating  not  very  far  short  of  the  apex  of  the 
tegmina,  with  half  a  dozen  branches,  less  crowded  than  those  of  the 
scapular  and  extemomedian  veins,  arcuate  and  oblique,  simple  or 
deeply  forked.  Anal  furrow  strongly  bent-arcuate,  sharply  impressed, 
terminating  at  the  end  of  the  proximal  two-fifths  of  the  tegmina,  the 
anal  veins  simple,  numerous,  more  distant,  and  strongly  arcuate  next, 
more  crowded  and  straight  or  sinuate  away  from,  the  furrow.  Surface 
uniformly  blackish  brown,  with  closely  crowded,  straight  cross  lines  in 
all  the  interspaces. 

Length  of  tegmina,  18.75  mm.;  breadth,  6.6  mm. 

This  species  is  very  closely  related  to  E.  communis,  from  which  it  differs 
in  the  stronger  arcuation  of  the  costal  margin,  its  slenderer  form,  and  the 
closer  approximation  of  the  first  fork  of  the  scapular  and  extemomedian 
veins.  It  differs  similarly  from  U.  macerata  except  in  the  last-mentioned 
point,  and  that  the  scapular  and  extemomedian  branches  are  more 
crowded.  It  also  bears  a  nearly  similar  relation  to  the  still  slenderer 
£.  secreta^  but  it  has  a  shorter  mediastinal  area  and  a  less  elongated 
anal  area.  From  E.  expulsata^  to  which  it  is  also  closely  allied,  it  differs 
in  its  slenderer  form,  the  much  less  arcuate  costal  margip,  and  the 
eariier  forking  of  the  scapular  and  extemomedian  veins. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  R.  B.  Lacoe;  three  specimens,  Nos,  2120  o-ft,  c-d,  e,  besides  two 
others  probably  belonging  here. 

51.  ETOBLATTINA  ARCTA  Sp.  nOV. 

PI.  VIII,  fig.  5. 

Tegmina  exceptionally  long  and  slender,  more  than  three  and  a  half 
times  longer  than  broad,  about  equally  slender  at  both  extremities,  the 
costal  margin  more  arcuate  at  base  than  next  apex,  nearly  straight  in 
the  middle,  the  inner  margin  feebly  arcuate  at  base,  nearly  straight 
l>^yond  to  the  sloping  tip,  the  apex  subacuminate,  very  sharply  rounded. 
Mediastinal  area  vittate,  broad,  tapering  only  at  extreme  tip,  which 
reaches  but  httle  beyond  the  middle  of  the  tegmina,  the  branches  of 
the  vein  distant,  simple,  straight,  oblique.    Scapular  vein  broadly  arcu- 
ate, in  most  of  its  course  parallel  to  the  costal  margin,  terminating  at 
about  the  middle  of  the  distal  third  of  the  tegmina,  first  forking  scarcely 
hefore  the  middle  of  the  tegmina,  its  branches  wholly  similar  to  the 
mediastinal.    Extemomedian  vein  strongly  sinuate,  first  forking  at  the 
end  of  .the  proximal  third  of  the  tegmina,  the  branches  longitudinally 
sinuate,  very  few  in  number  but  mostly  deeply  forked  or  comi)ound. 
Intemomedian  vein  gently  and  broadly  sinuate,  terminating  not  far 
below  the  apex  of  the  tegmina,  in  its  apical  third  subparallel  to  the 
margin,  its  five  or  six  branches  simple  or  forked,  exceedingly  oblique  or 
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longitudinally  oblique.  Anal  furrow  with  exceptionally  slight  and  reg- 
ular arcuation,  impressed  very  sharply  and  very  deeply  indeed,  termi- 
nating before  the  end  of  the  proximal  two-fifths  of  the  tegmina;  anal 
area  exceptionally  slender  for  its  length,  the  veins  few,  simple  and  arcu- 
ate. Surface  uniformly  black,  with  signs  of  very  feeble  and  close,  often 
oblique,  cross  lining  in  the  interspaces. 

Length  of  tegmina,  18  mm.;  breadth,  5  mm. 

By  its  elongate  straight  form  this  species  is  very  different  fi*om  every 
other  known,  and  it  is  hardly  less  remarkable  for  the  imitation  of  the 
mediastinal  by  the  scapular  vein  ahd  the  late  forking  of  the  latter. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr.  B.  D.  Lacoe;  one  specimen,  "So.  2118a. 

52.  Etoblattina  stipata. 
PI.  VIII,  fig.  3. 

Etoblattina  stipata  Soudd.,  Proc.  Boat.  Soc.  Nat.  Hist.,  XXIV,  52-63  (1889). 

From  the  Lower  Barren  Ooal-measures  of  Ohio,  less  than  100  feet 
above  the  crinoidal  limestone,  in  the  valley  of  Wills  Creek,  Eichmond, 
Jeflferson  County. 

53.  Etoblattina  pb^dulois  sp.  nov. 
PI.  VIII,  fig.  12. 

Tegmina  lanceolate,  three  times  as  long  as  broad,  tapering  from  the 
end  of  the  proximal  third  almost  as  much  on  the  inner  as  on  the  costal 
side,  the  costal  margin  gently  and  regularly  arcuate,  the  inner  nearly 
as  much  so,  the  apex  very  sharply  rounded.  Mediastinal  area  broad, 
tapering  in  nearly  the  distal  half,  terminating  somewhat  before  the 
distal  end  of  the  middle  third  of  the  tegmina,  the  branches  very  oblique, 
nearly  straight,  simple  or  forked.  Scapular  vein  very  faintly  arcuate 
beyond  the  base,  terminating  a  little  before  the  very  apex  of  the  teg- 
mina, first  forking  at  the  end  of  the  proximal  third  of  the  tegmina,  with 
about  five  simple  or  forked,  straight  and  long,  very  oblique  branches. 
Externomedian  vein  feebly  oblique  and  nearly  straight  beyond  the  base, 
with  three  longitudinal  branches  very  distant  in  origin,  the  first  arising 
before  the  first  scapular  fork  and  in  the  single  specimen  seen  simple, 
the  second  arising  near  the  middle  of  the  tegmina  and  narrowly  forked, 
the  third  doubly  and  very  deeply  forked.  The  internomedian  vein  is 
gently  sinuate,  though  nearly  straight  beyond  the  basal  arcuation,  end- 
ing well  before  the  apex  of  the  tegmina  with  half  a  dozen  moderately 
close,  mostly  simple,  feebly  arcuate,  strongly  oblique  branches.  Anal 
furrow  regularly  and  rather  strongly  arcuate,  moderately  impressed, 
terminating  a  little  beyond  the  end  of  the  proximal  two-fifths  of  the 
tegmina;  anal  veins  simple,  arcuate.  Surface  of  tegmina  dark  brown, 
at  least  the  anal  and  internomedian  veins  feebly  and  rather  broadly 
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margined  with  black,  and  all  the  interspaces  crowded  with  straight 
cross  lines. 

Length  of  fragment,  17  mm.;  probable  length  of  tegmina,  21.5  mm.; 
breadth,  7  mm. 

This  8X>ecies  bears  a  certain  bat  not  a  striking  resemblance  in  its 
nearation  to  the  mach  stouter  JEJ.  medianaj  and  a  close  relation  in  form 
and  nearation  to  E.  rogi;  bat  from  this  latter  the  different  character 
and  extent  of  the  externomedian  area,  as  well  as  the  longer  mediastinal 
at  once  clearly  separates  it.  Indeed  the  character  of  the  externome- 
dian area  is  qaite  different  from  that  of  any  known  species.  In  the 
character  of  the  anterior  half  of  the  tegmina  it  is  nearly  related  to 
^.  variegata. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  B.  D.  Lacoe;  one  specimen,  No.  2119  a-h, 

54.   ETOBLATTINA  VARIEGATA. 

PI.  YIII,  fig.  10. 
EtohlatHna  variegata  Scadd.,  Proc.  Boat.  Soc.  Nat.  Hist.,  XXIY,  51-52  (1889). 

Two  additional  specimens  of  this  species  have  been  found  in  the 
original  locality  by  Mr.  Hasten. 

From  the  Lower  Barren  Goal-measures  of  Ohio,  less  than  100  feet 
above  the  crinoidal  limestone,  iu  the  valley  of  Wills  Creek,  Richmond, 
Jefferson  County. 

55.  ETOBLATTINA  HILLIANA   Sp.  nOV. 

PI.  VIII,  fig.  11. 

Tegmina  oval,  almost  three  times  as  long  as  broad,  the  costal  margin 
strongly  and  regularly  arcuate,  the  apex  probably  well  rounded.    Medi- 
astinal area  vittate,  the  vein  straight  nearly  to  the  tip,  which  reaches 
the  distal  end  of.  the  middle  fifth  of  the  tegmina,  the  veins  rather 
numerous,  simple  or  forked,  and  less  oblique  than  common.    Externo- 
median vein  broadly  sinuate,  much  more  strongly  arcuate  at  base  than 
apicadly,  terminating  not  far  before  the  apex  of  the  tegmina,  first  fork- 
ing at  the  end  of  the  proximal  third  of  the  tegmina,  with  four  or  five 
strongly  oblique,  arcuate,  simple,  forked  or  multiple- forked  branches. 
Bxtenromediau  vein  very  strongly  sinuate  in  the  middle  of  the  tegmina, 
where  the  branches  are  thrown  off  straight  and  oblique,  first  branch- 
ing a  very  little  beyond  the  first  scapular  fork,  with  about  five  rather 
fitraight,  longitudinal,  simple,  simply  forked  or  doubly  forked  branches. 
Internomedian  vein  gently  arcuate  beyond  the  base,  probably  ending 
^^Hmt  the  middle  of  the  distal  half  of  the  tegmina,  the  earlier  branches 
^^wded,  straight,  simple,  and  oblique,  the  later  more  oblique,  arcuate, 
^  deeply  forked.    Anal  furrow  probably  strongly  arcuate  and  termi- 
natitig  not  far  from  the  end  of  the  proximal  third  of  the  tegmina. 
flwfeoe  uniform,  with  scarcely  the  least  sign  of  auy  cxo^^\mm^. 
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Besides  the  larger  part  of  two  tegmina  there  is  preserved  a  fragment 
of  a  pronotal  shield  which  was  probably  of  transverse  oval  form,  mnch 
more  strongly  rounded  in  front  than  behind,  broadest  close  to  the  pos- 
terior margin,  and  probably  nearly  half  as  broad  again  as  long;  its  edge 
appears  very  delicately  margined. 

Length  of  entire  fragment,  30  mm.;  probable  length  of  tegmina, 
27.25  mm.;  breadth,  9.5  mm. 

This  species  is  named  after  Mr.  Homer  D.  Hill,  of  Morris,  111.,  at  the 
suggestion  of  Mr.  Lacoe.  Mr.  Hill  has  been  very  i)ersevering  and 
successful  in  the  search  for  fossil  insects  at  Mazon  Creek. 

It  does  not  seem  to  be  very  nearly  related  to  any  of  our  American 
species,  but  perhaps  bears  closer  resemblance  to  -E7.  mazona  than  to 
others;  it  shows  some  relation  to  the  European  U.  russoma. 

From  the  Lowest  Productive  Coal-measures  of  Mazon  Creek,  Morris^ 
Grundy  County,  111.    Mr.  E.  D.  Lacoe;  one  specimen,  Ko.  2070  a-h. 

b^.  Etoblattina  angusta  sp.  nov. 

PI.  YIII,  fig.  8. 

Tegmina  very  slender,  two  and  a  quarter  times  longer  than  broad,^ 
nearly  parallel-sided  in  the  middle  third,  tapering  slowly  beyond,  the 
apex  probably  well  rounded,  the  costal  margin  strongly  convex  only 
at  base,  the  inner  margin  i)robably  straight.  Mediastinal  area  vittate 
but  tapering  constantly  from  the  middle,  the  apex  acuminate  and 
reaching  past  the  distal  end  of  the  middle  third  of  the  tegmina,  the 
nearly  straight  simple  branches  of  the  vein  changing  from  oblique  to 
very  oblique  distally.  Scapular  vein  straight  or  arcuate  to  its  first 
fork  (at  the  end  of  the  proximal  third  of  the  tegmina),  there  bent  and 
thereafter  veiy  broadly  arcuate,  in  the  middle  as  well  as  the  proximal 
third  of  the  tegmina  subparallel  to  the  costal  margin,  terminating^ 
scarcely  before  the  very  apex  of  the  tegmina;  there  are  about  ^Ye 
long,  nearly  straight,  simple  or  deeply  forked  branches.  The  extemo- 
median  vein  is  arcuate  pretty  regularly  throughout,  first  forks  oppo- 
site the  first  scapular  fork,  and  has  three  or  four  longitudinal,  gently 
arcuate,  simple  or  forked  branches.  The  intemomedian  vein  is  simi- 
larly arcuate,  the  area  apically  regularly  attenuate,  terminating  but  » 
little  beyond  the  mediastinal  vein  at  the  distal  end  of  the  middle  third 
of  the  tegmina,  with  four  distant,  straight,  simple,  strongly  oblique 
branches.  Anal  furrow  sharply  impressed,  terminating  not  far  from 
the  end  of  the  proximal  third  of  the  tegmina.  Surface  blackish  brown, 
the  veins  all  edged  rather  broadly  and  indistinctly  with  black,  the 
interspaces  filled  with  crowded,  straight,  uniform  cross  lines. 

Length  of  fragment,  13  mm. ;  probable  length  of  tegmina,  16.5  mm.  f 
breadth,  5  mm. 

In  the  distribution  of  the  neuration  tliis  species  reminds  one  of  the 
very  much  broader  U,  funeraria,  but  it  differs  in  detail  at  every  x>oint» 
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It  al:0  resembles  JS,  hilUana  in  a  similar  way.  It  is  remarkable  for  the 
slenderDess  of  the  interiiomediau  area,  which  is  indeed  hardly  broader 
than  the  mediastinal. 

From  the  Waynesburg  coal  (Upper  Permian)  of  Gassville,  W.  Ya. 
Mr.  B.  D.  Lacoe;  one  sx)ecimeu,  No.  2080  Or-h, 

67.  ETOBLATTINA  MACILKNTA  Sp.  nov. 

PI.  VIII,  fig.  9. 

Tegmina  scarcely  less  than  three  times  as  long  as  broad,  ovate,  taper- 
ing from  well  beyond  the  middle,  the  costal  margin  strongly  convex  at 
base,  but  beyond  very  faintly  arcuate,  not  more  so  than  (if  as  much  as) 
the  inner  margin,  the  apex  probably  strongly  rounded.  Mediastinal 
area  apically  acuminate,  reaching  nearly  to  the  distal  end  of  the  mid- 
dle third  of  the  tegmina,  the  branches  of  the  vein  straight,  simple,  very 
oblique.  Scapular  vein  gently  sinuate,  terminating  scarcely  short  of 
the  extreme  apex  of  the  tegmina,  first  forking  at  about  the  end  of  the 
proximal  third  of  the  tegmina,  with  about  four  longitudinally  oblique 
branches,  the  first  doubly  forked,  the  others  simple  and  nearly  straight. 
£xtemomedian  vein  nearly  straight  beyond  the  arcuate  base,  first  fork- 
ing somewhat,  though  not  greatly,  beyond  the  scapular  vein,  with  about 
three  longitudinal  simple  or  deeply  forked  branches.  Internomedian 
vein  straight  beyond  the  basal  arcuation,  terminating  about  the  middle 
of  the  distal  two-fifths  of  the  tegmina,  with  straight,  simple  or  forked, 
oblique  branches.  Anal  furrow  terminating  not  far  from  the  end  of  the 
basal  third  of  the  tegmina,  pretty  regularly  and  strongly  arcuate,  sit- 
uated at  the  depth  of  a  depression;  anal  veins  simple  or  occasionally 
deeply  forked,  arcuate,  crowded.  Surface  uniformly  black,  with  feeble 
signs  of  rather  distinct  straight  cross  lining  in  the  interspaces. 

Iiength  of  two  fragments  in  juxtaposition,  10  mm.;  probable  length 
of  tegmina,  12.25  mm. ;  breadth,  4.25  mm. 

This  species  appears  to  be  more  closely  allied  to  E,  angusta  than  to 
any  other,  but  differs  much  from  it,  not  only  in  form  but  in  the  charac- 
ter of  the  externomedian  and  the  width  of  the  longer  internomedian 
area. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va., 
Mr.  B.  D.  Lacoe;  one  si^ecimen,  No.  2121  d-h. 

58.   ETOBLATTINA  EXILIS. 

PL  IX,  fig.  1. 

BiohlatHna  exilU  Scudd.,  BaU.  U.  S.  Geol.  Siirv.,  No.  101,  17,  pi.  2,  fig.  e  (1893). 

From  the  Lower  ( !)  Productive  Coal-measures  of  East  Providence, 
B.  I. 
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69.  Etoblattina  bogi  sp.  nov. 

.    PI.  IX,  figs.  2, 3. 

Unfortunately  the  basal  third  or  more  is  lost  from  both  the  sp^c?'^' 
mens  of  this  evidently  distinct  species,  and  the  precise  form  and  propo^ 
tions  are  necessarily  conjectural,  but  the  main  features  of  theneuratio>^^ 
are  preserved.    The  tegmina  are  evidently  almost  or  quite  three  time^^ 
as  long  as  broad,  lanceolate,  with  almost  equally  and  gently  arcuat^^ 
costal  and  inner  margins,  the  apex  subacuminate  but  rounded.    The 
mediastinal  area  is  broad  and  tapers  regularly  in  the  distal  half,  end- 
ing not  far  from  the  distal  end  of  the  middle  fifth  of  the  tegmina,  the 
branches  of  the  vein  long,  simple,  straight,  exceedingly  oblique.    Scapu- 
lar vein  very  gently  arcuate,  terminating  only  a  little  before  the  extreme 
apex  of  the  tegmina,  first  forking  near  the  end  of  the  proximal  third  of 
the  tegmina,  the  branches  simple,  very  deeply  forked,  straight,  and 
longitudinally  oblique.    Externomedian  vein  beyond  the  basal  arcua- 
tion  straight  and  oblique,  first  forking  not  far  from  the  first  scapular 
fork,  with  four  or  five  straight,  longitudinal,  simple  or  forked,  occasion- 
ally doubly  forked,  apically  arcuate  branches.    Internomedian  vein  like 
the  preceding,  terminating  not  far  from  the  middle  of  the  distal  half  of 
the  tegmina,  the  branches  mostly  simple,  straight,  exceedingly  oblique. 
Anal  furrow  ending  just  within  the  end  of  the  proximal  two  fifths  of 
the  tegmina.    Surface  blackish-brown,  the  veins  black  and  narrowly 
edged  with  black,  the  interspaces  filled  with  distinct,  closely  crowded^ 
straight  cross  lines. 

Length  of  fragments,  12  to  15  mm.;  probable  length  of  tegmina, 
18  to  20.75  mm. ;  breadth,  6.5  to  7.25  mm. 

This  species  shows  a  certain  resemblance  to  the  similarly  shaped 
JEJ.  preedulcis,  but  has  a  shorter  internomedian  area  and  a  very  different 
externomedian  area.  In  one  specimen  the  scapular  vein  first  forks  a 
little  before,  in  the  other  a  little  after,  the  internomedian  vein. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Ya. 
Mr.  R.  D.  Lacoe;  two  specimens,  Nos.  2122  a,  6-o,  besides  two  others 
probably  belonging  here. 

60.  Etoblattina  expugnata  sp.  nov. 

PI.  IX,  fig.  4. 

Tegmina  subovate,  tapering  from  the  middle,  a  very  little  less  than 
three  times  as  long  as  broad,  the  costal  margin  rather  strongly  and 
rather  regularly  arcuate,  the  inner  margin  nearly  straight,  the  apex 
well  rounded.  Mediastinal  area  vittate,  moderately  broad,  tapering 
only  near  tip,  which  reaches  fully  to  the  end  of  the  middle  third  of  the 
tegmina,  the  branches  of  the  vein  not  very  frequent,  straight,  simple, 
and  oblique,  the  distal  branches  very  oblique  indeed.  Scapular  vein 
arcuate,  terminating  just  short  of  the  extreme  apex  of  the  tegmina^ 
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the  branches,  four  in  number,  arcuate,  longitudinally  oblique,  and 
simple  or  deeply  forked.    Extemomedian  vein  arcuate,  more  strongly 
basally  than  apically,  first  forking  just  after  the  scapular,  with  four 
nearly  straight,  simple  or  deeply  or  apically  forked  branches.    Inter- 
nomedian  vein  gently  sinuate,  terminating  not  long  before  the  apex, 
but  before  the  scapular  vein,  the  branches  distant,  gently  sinuate, 
mostly  simple,  oblique,  and  apically  very  oblique.    Anal  ftirrow  regu- 
larly and  strongly  arcuate,  very  deeply  and  sharply  impressed,  espe- 
cially in  the  basal  half,  terminating  at  about  the  end  of  the  proximal 
twofifths  of  the  tegmina;  anal  area  vaulted,  prominently  so  at  the 
upper  base,  the  veins  mostly  simple,  occasionally  deeply  forked,  more 
or  less  arcuate.    Surface  uniformly  black,  the  interspaces  with  crowded, 
straight  cross  lines. 
Length  of  tegmina,  18.25  mm.;  breadth,  6.5  mm. 
Except  in  its  much  longer  mediastinal  area,  this  species  closely  resem- 
bJes  U,  communis;  its  narrower  form  and  less  arcuate  internomedian 
vein  separate  it  from  E.  mactata^  to  which  in  its  general  neuration  it  is 
nearly  allied ;  and  it  bears  a  great  deal  of  resemblance  to  E.  secreta^  but 
has  a  shorter  and  broader  internomedian  area  and  different  develop- 
ment of  the  mediastinal  area;  it  differs  similarly  from  the  next  species, 
E,  obatraj  to  which  it  is  very  closely  allied,  but  has  a  longer  and  slen- 
derer anal  area. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  R.  D.  Lacoe;  one  specimen,  No.  2085  a-6. 

61.  ETOBLATTINA  OBATRA  Sp.  nOV. 

PI.  IX,  fig.  5. 

Tegmina  subovate,  slightly  more  than  three  times  as  long  as  broad, 
broadest  just  before  the  middle,  the  costal  margin  considerably  arcuate 
but  less  so  in  the  middle  half,  the  inner  margin  straight,  the  apex  well 
rounded.  Mediastinal  area  vittate,  tapering  in  the  apical  third,  reach- 
ing nearly  to  the  distal  end  of  the  middle  third  of  the  tegmina,  the 
branches  of  the  vein  mostly  simple,  arcuate,  and  excessively  oblique. 
Scapular  vein  beyond  the  basal  arcuation  faintly  arcuate,  terminating 
just  before  the  apex  of  the  tegmina,  first  forking  considerably  within 
the  proximal  third  of  the  tegmina,  with  about  four  deeply  forked  or 
simple,  arcuate,  longitudinally  oblique  branches.  Extemomedian  vein 
beyond  the  probably  strong  basal  arcuation  nearly  straight  and  oblique, 
first  forking  about  opposite  the  end  of  the  anal  furrow,  with  three  longi- 
tudinal or  nearly  longitudinal,  apically  forked  or  deeply  doubly  forked, 
nearly  straight  branches.  Internomedian  vein  sinuate,  being  slightly 
arcuate  at  base,  faintly  arcuate  at  tip,  ending  not  a  great  way  before 
the  apex  of  the  tegmina  at  the  edge  of  the  apical  border,  the  infrequent 
branches  straight,  the  proximal  oblique,  the  distal  excessively  oblique, 
and  botii  simple  or  forked.     Anal  farrow  strongly  arcuate,  sharply 
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impressed^  terminating  a  little  short  of  the  end  of  the  proximal  two- 
fifths  of  the  tegmina;  anal  veins  arcuate  and  numeroas.  Sur&tce  uni- 
formly black,  with  faint,  moderately  close  cross  lines  in  the  intersf^aces. 

Length  of  tegmina,  17  mm.;  breadth,  5.25  mm. 

In  the  general  direction  of  the  veins  and  extent  of  the  areas  this  spe- 
cies shows  a  great  resemblance  to  E.  exsecuiaj  but  the  tegmina  are  much 
slenderer,  the  mediastinal  branches  far  more  oblique,  and  the  externo- 
median  neuration  simpler.  It  bears  almost  a  greater  resemblance,  both 
in  venation  and  in  the  form  of  the  tegmina,  to  Gerahlattina  coneinnay  but 
the  mediastinal  area  is  much  shorter.  From  the  preceding  8i)ecies, 
JEJ.  eocpugnata,  to  which  it  is  closely  allied,  it  differs  in  form,  in  the  csrowd- 
ingand  obliquity  of  the  mediastinal  branches,  and  in  the  more  abbrevi- 
ated and  relatively  broader  anal  area. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W,  Va. 
Mr.  B.  D.  Lacoe;  one  specimen,  Ko.  2123  a-^. 

62.  Etoblattina  imperfecta  sp.  nov. 

PI.  IX,  fig.  8. 

Tegmina  ovate,  three  times  as  long  as  broad,  tapering  only  on  the 
apical  third,  the  middle  portion  equal,  the  costal  margin  gently  arcuate, 
the  inner  margin  straight  beyond  the  considerable  arcuation  of  the 
anal  area,  the  apex  probably  well  rounded.  Mediastinal  area  moder- 
ately narrow,  vittate,  tapering  in  less  than  the  distal  third,  terminat- 
ing but  little  before  the  middle  of  the  distal  half  of  the  tegmina,  the 
branches  of  the  vein  mostly  deeply  forked,  exceedingly  oblique  and 
arcuate.  Scapular  vein  gently  and  pretty  uniformly  sinuate,  terminat- 
ing just  above  the  apex  of  the  tegmina,  first  forking  opposite  the  tip  of 
the  anal  fiirrow,  with  about  four  gently  arcuate,  deeply  forked  or  simple, 
longitudinally  oblique  branches.  Extemomedian  vein  gently  sinuate, 
first  forking  opposite  the  scapular,  and  with  but  this  single  straight  and 
deeply  forked,  perhaps  compound,  longitudinal  branch.  Internomedian 
vein  arcuate,  but  nearly  straight  in  the  apical  half,  terminating  but 
little  before  the  very  apex  of  the  tegmina,  as  near  it  as  the  scapular 
vein;  the  branches  are  distant,  the  proximal  simple  and  oblique,  the 
distal  forked  or  doubly  forked,  very  oblique  and  gently  arcuate.  Anal 
furrow  strongly  arcuate,  deeply  impressed  in  basal  half,  and  terminat- 
ing at  the  end  of  the  proximal  two-fifths  of  the  tegmina;  anal  veins 
few,  arcuate,  simple.  Surface  uniformly  black,  the  interspaces  with 
excessively  faint,  close,  and  straight  cross  lining. 

Length  of  fragment,  12.5  mm. ;  probable  length  of  tegmina,  16.5  mm. ; 
breadth,  5.5  mm. 

In  the  general  features  of  its  neuration  this  species  agrees  at  all 
points  with  U.  obatraj  but^the  internomedian  area  is  slightly  longer,  the 
extemomedian  area  of  much  less  importance,  the  costal  margin  not  so 
-convex  and  the  anal  area  distinctly  fuller.    In  the  forking  and  greater 
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lon^tadinality  of  the  mediastmal  branches  and  the  paucity  of  the 
extemomedian  nenration  it  is  distinctly  different  from  U.  secreta  that 
follows. 

Prom  the  Waynesburg  coal  (Lower  Permian)  of  Gassville,  W.  Va. 
Mr.  B.  D.  Lacoe;  one  specimen,  !No.  2124  Or-b. 

63.  ETOBLATTINA  SEGBETA  Sp.  nOV. 

PI.  IX,  figs.  6,  7. 

Te^pnina  aboat  three  times  as  long  as  broad,  ovate,  broadest  in  the 

middle,  bat  sometimes  not  tapering  for  some  distance  beyond,  with 

rather  strongly  arcuate  costal  margin  and  straight  inner  margin,  the 

apex  probably  well  rounded.    Mediastinal  area  vittate,  not  very  broad, 

apically  acuminate,  reaching  to  about  the  distal  end  of  the  middle 

third  of  the  tegmina,  the  branches  of  the  vein  not  numerous,  very 

oblique,  sometimes  exceedingly  oblique,  mostly  simple.    Scapular  vein 

more  or  less  sinuate,  terminating  just  before  the  very  apex,  first  forking 

at  about  the  end  of  the  proximal  end  of  the  tegmina,  with  five  or  six 

arouate,  mostly  simple,  sometimes  deeply  forked,  exceedingly  oblique 

branches.    Extemomedian  vein  sinuate,  much  more  strongly  arcuate 

at  base  than  apically,  first  forking  well  beyond  the  scapular  and  not  far 

from  a  point  opposite  the  tip  of  the  anal  furrow,  the  three  or  four 

branches  nearly  straight  and  longitudinal,  simple  and  deeply  forked  or 

occasionally  doubly  forked,    Internomedian  vein  similar  to  the  exter- 

uomedian  or  slightly  less  sinuous,  ending  before  the  apex  but  reaching 

almost  as  far  as  the  scapular,  the  branches  rather  distant,  the  first  and 

sometimes  the  last  deeply  forked,  the  others  mostly  simx)le,  straight  or 

faintly  arcuate,  very  oblique,  or  apically  exceedingly  oblique.    Anal 

furrow  not  very  strongly  arcuate,  well  impressed,  terminating  at  about 

the  end  of  the  proximal  two-fifths  of  the  tegmina;  anal  area  vaulted, 

especially  next  the  basal  half  of  the  furrow,  the  branches  relatively  few 

and  arcuate.    Sur&rce  uniformly  black,  with  rather  crowded  sti*aight 

cross  lines  in  the  interspaces. 

Length  of  fragment,  15  to  15.5  mm.;  probable  length  of  tegmina, 
18.5  to  19  mm.;  breadth,  6.25  to  6.5  mm. 

This  species  is  closely  allied  to  U.  imperfectaj  from  which  it  differs 
principally  in  the  distance  from  the  base  at  which  tlie  scapular  and 
extemomedian  veins  first  fork,  in  the  general  character  of  the«externo- 
median  vein,  and  in  the  less  crowded  branching  of  the  mediastinal  vein. 
Similar  differences  separate  it  from  JS.  ohatra,  while  the  slenderer  medias- 
tinal area  and  greater  extension  of  the  internomedian  area  distinguish 
it  from  U.  expugnata.  It  is  also  nearly  allied  to  E.  exsecuta,  but  in  that 
species  the  scapular  and  extemomedian  veins  first  fork  side  by  side, 
and  in  the  broader  anal  area  the  veins  are  more  crowded.  Its  greater 
slendemess  sejiarates  it  from  U.  communis,  with  which  it  agrees  almost 
'completely  in  itsneuration;  the  mediastinal  area,  however,  is  distinctly 
longer  than  m  that  species. 
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The  two  specimens  figured  differ  considerably  from  each  other  in  the 
form  of  the  tegmina^  the  obliquity  of  the  mediastinal  branches,  and 
the  sinuosity  of  the  scapular  vein,  but  I  am  inclined  to  think  they 
should  be  regarded  as  belonging  to  one  species. 

Prom  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va, 
Mr.  E.  D.  Lacoe;  four  specimens,  Nos.  2125  a-ft,  o-^,  e-/,  </,  besides 
another  presumably  to  be  referred  here. 

64.  Etoblattina  beliqua. 
PI.  IX,  fig.  10. 

Etohlattina  reliqua  Scudd.,  Bull.  U.  S.  Geol.  Sur^.,  No.  101, 18-19,  pi.  2,  ng.  g  (1893). 

From  the  Lower  ( !)  Productive  Ooal-measures  of  Pawtucket,  R.  I. 

65.  Etoblattina  invisa  sp.  nov. 

PI.  IX,  fig.  9. 

Tegmina  about  three  times  as  long  as  broad,  ovate,  largest  a  little  ^ 
before  the  middle,  but  with  nearly  parallel  sides^  the  costal  margin  and 
inner  margin  equally  and  very  gently  arcuate  in  the  middle  two- thirds, 
the  humeral  angle  probably  strongly  rounded,  the  apex  well  rounded.  '. 
Mediastinal  area  moderately  broad,  vittate,  rather  rapidly  tapering 
apically  and  reaching  beyond  the  distal  end  of  the  middle  third  of  the 
tegmina,  the  vein  with  few,  oblique,  simple  branches.    Scapular  vein 
beyond  the  basal  arcuation  almost  rigidly  straight  and  terminating  just  • 
short  of  the  very  apex  of  the  tegmina;  it  first  forks  at  the  middle  of  the 
tegmina  and  has  about  five  simple  branches,  like  those  of  the  medias- 
tinal area.    The  externomedian  vein,  straight  in  its  middle  course,^ is 
broadly  sinuate,  first  forking  a  little  before  the  end  of  the  mediasti-  \ 
nal  vein,  and  has  three  arcuate,  apically  longitudinal,  simple,  distant 
branches.    The  internomedian  vein  is  broadly  sinuate  and  terminates 
at  some  distance  before  the  apex,  the  few  branches  distant,  a  little 
arcuate,  the  first  probably  deeply  forked,  the  others  simple.  Anal  fur- 
row very  elongate,  but  little  arcuate  and  not  greatly  impressed,  ter- 
minating beyond  the  proximal  two-fifths  of  the  tegmina.   Surface  gray 
the  veins  all  marked  and  broadly  margined  with  black,  in  which  margin 
only  are  seen  straight  and  crowded.cross  lines  in  its  interspaces. 

Length  of  fragment,  16  mm.;  probable  length  of  tegmina,  17.6  mm.; 
breadth,  6  mm. 

This  species  seems  to  be  very  different  from  the  other  open- veined 
EtoblattinsB,  particularly  in  the  late  forking  and  unimportant  character 
of  the  externomedian  vein,  carried  to  excess  m  E.  strigosa;  it  has  a 
certain  general  resemblance  to  U.  ramosaj  but  has  a  far  more  simple 
neuiation,  in  which  hardly  a  branch  is  forked. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr.  E.  D.  Lacoe;  one  specimen,  No.  2126  a-b. 
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66.  ETOBLATTINA  OGOULTA  8p.  HOY. 
PI.  IX,  fig.  13. 

Tegmina  nearly  parallel  sided,  oval,  about  three  times  as  long  as 
broad,  the  larger  part  of  the  costal  margin  very  gently  arcuate,  the 
inner  margin  nearly  straight,  the  apex  probably  well  roanded.    Medi- 
astinal area  narrow,  vittate,  tapering  only  apically,  reaching  to  the 
middle  of  the  distal  half  of  the  tegmina,  the  branches  of  the  vein  toler- 
ably nnmeroas,  gently  arcoate,  oblique  or  very  oblique,  almost  invaria- 
bly simple.    Scapular  vein  arcuate  at  base,  beyond  the  first  fork  (at  the 
end  of  the  proximal  third  of  the  tegmina)  having  a  general  straight 
course  and  ending  a  little  way  before  the  apex  of  the  tegmina,  the  first 
brancli  arising  far  before  the  others,  the  others,  four  or  five  in  number, 
subequidistant,  simple  or  forked,  arcuate  and  exceedingly  oblique. 
Externomedian  vein  gently  sinuate,  first  forking  well  beyond  the  scap- 
ular, the  three  or  four  branches  distant,  longitudinally  oblique  and 
simple  or  forked  or  perhaps  comi)ound.    Internomediau  vein  strongly 
sinuate,  especially  basally,  terminating  a  little  way  bef6i;a  the  apex, 
probably  as  far  or  nearly  as  far  as  the  scapular  vein,  the  latter  half  of 
the  area  slender,  the  proximal  half  with  very  distant,  oblique,  arcuate, 
mostly  simple  branches.    Anal  furrow  strongly  arcuate,  strongly  im- 
pressed, terminating  a  little  within  the  end  of  the  proximal  two-fifths 
of  the  tegmina;   anal  area  slightly  vaulted,  the  veins  in  the  portion 
next  the  furrow  distant  and  strongly  arcuate,  those  distant  from  it 
crowded,  gently  and  oppositely  arcuate,  all  simple.    Surface  carbona- 
ceous black  with  elongate  gray  patches  between  the  veins,  or  it  may 
be  described  as  gray  with  very  broad  black  margins  to  all  the  veins, 
often  confluent,  especially  at  the  ends  of  the  interspaces;  the  black 
portion  is  traversed  by  rather  crowded  straight  cross  lines. 

Length  of  fragment,  17  mm.^  probable  length  of  tegmina,  26  mm.; 
breadth,  9  mm. 

This  species  is  somewhat  related  to  U,  halteataj  but  difiers  in  its  form 
and  the  particular  <sharacter  of  each  of  the  areas.  From  the  next 
species,  JS.  defossa,  it  diflfers  particularly  in  the  very  different  formation 
of  the  externomedian  vein.  The  neuration  is  strikingly  similar  to  that 
of  Qeretblattina  diverainervis^  and  the  great  length  of  the  mediastinal 
vein  makes  it  closely  resemble  a  Gerablattina;  it  seems,  however,  to 
belong  better  here. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr.  E.  D.  Lacoe;  one  specimen,  No.  2127  o-ft. 
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67.  ETOBLATTINA  LATEBRICOLA  sp.  BOV. 

PI.  IX,  fig.  11. 

Tegmina  nearly  three  times  as  long  as  broad,  ovate  lanceolate,  with 
nnusnally  subacnminate  apex,  the  costal  margin  gently  arcaate  beyond 
the  strongly  rounded  humeral  curve,  the  inner  margin  gently  ai*cuate 
beyond  the  anal  furrow,  the  anal  margin  gently  arcuate  independently. 
Mediastinal  area  vittate,  moderately  narrow,  tapering  only  beyond  the 
middle  of  the  tegmina,  reaching  nearly  to  the  middle  of  the  distal  hait 
of  the  tegmina,  the  branches  of  the  vein  oblique  or  very  oblique,  sim- 
ple or  apically  forked.  Scapular  vein  very  gently  and  broadly  sinuate, 
terminating  but  little  before  the  very  apex  of  the  tegmina,  first  forking 
a  little  beyond  the  proximal  third  of  the.  tegmina,  the  three  equidis- 
tant branches  considerably  arcuate,  longitudinally  oblique,  deeply  and 
simply  or  doubly  forked.  Externomedian  vein  arcuate,  first  forking 
just  beyond  the  scapular  vein,  the  four  or  five  branches  longitudinal 
and  straight,  simple  or  deeply  forked  or  compound,  both  the  scapular 
and  externomedian  branches  being  very  crowded  in  the  apical  fourth  ^ 
of  the  tegmina.  Internomedkin  vein  very  gently  arcuate,  the  area  api-  : 
cally  extended  slightly  so  as  to  terminate  almost  as  near  the  apex  as 
the  scapular  vein,  the  branches  distant,  the  proximal  nearly  straight, 
simple  and  very  oblique,  the  distal  more  oblique  and  mostly  forked. 
Anal  farrow  not  very  strongly  but  uniformly  arcuate,  somewhat  strongly 
impressed,  terminating  a  little  before  the  end  of  the  proximal  two-fifths 
of  the  tegmina;  anal  area  strongly  vaulted  next  the  furrow,  the  veins 
simple  and  arcaate.  Surface  black,  with  straight  rather  crowded  cross 
lines  on  either  side  of  the  main  veins  in  the  central  portions  of  the 
tegmina  but  not  crossing  the  interspaces.  • 

Length  of  tegmina,  17.5  mm.;  breadth,  6  mm. 

From  the  Lower  ( ?)  Productive  Coal-measures  of  East  Providence, 
E.  L    Mr.  R.  D.  Lacoe;  one  specimen,  No.  2091  a-b. 

68.   ETOBLATTINA  DBFOSSA  sp.  nov. 

PL  IX,  fig.  12. 

Tegmina  elongate,  probably  more  than  three  times  as  long  as  broad, 
ovate,  the  costal  margin  gently  arcuate,  the  inner  less  so,  the  apex 
probably  well  rounded.  Mediastinal  area  long  and  moderately  wide, 
apically  acuminate,  reaching  nearly  or  quite  to  the  middle  of  the  distal 
half  of  the  tegmina,  the  branches  of  the  vein  distant,  mostly  simple  and 
very  oblique.  Scapular  vein  nearly  straight,  apically  faintly  arcuate, 
terminating  a  little  before  the  apex,  the  first  branch  arising  far  before 
the  others,  and  all,  four  in  number,  simple  or  deeply  or  doubly  forked, 
arcuate  and  longitudinally  oblique.  Externomedian  vein  first  forking 
well  before  the  middle  of  the  tegmina  and  probably  not  far  from  the 
first  scapular  forking,  this  first  externomedian  fork  and  the  main  vein 
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parting^  like  a  longitudinal  narrow  fork  and  each  fork  very  deeply 
forked,  sometimes  with  a  secondary  deep  fork,  all  lougitadinal  and 
sometimes  arcuate.  Internomedian  vein  in  the  apical  half  of  its  course 
subparallel  to  the  inner  border  and,  by  means  of  a  superior  supplemen- 
tary, deeply  forked,  arcuate,  superior  branch,  extending  the  area  nearly 
to  the  ax)ex  of  the  tegmina,  the  other  branches  distant,  simple,  arcuate, 
Btrougfly  oblique.  Surface  black,  the  intersi)aces  witli  crowded,  irregu- 
lar, tremulous  cross  lines,  forming  in  places  ahnost  an  irregular  reticu- 
lation. 

lieng^li  of  fragment,  14.5  mm. ;  probable  length  of  tegmina,  28.75  mm. ; 
breadth,  8.5  mm. 

This  species  is  closely  allied  to  the  preceding,  but  is  apparently  slen- 
derer, and  differs  from  it  in  many  important  features,  and  especially  in 
the  character  of  the  externomedian  vein.  In  this  last  characteristic  it 
more  nearly  resembles  U.  tenuin,  but  in  the  character  of  the  upper  part 
of  the  tegmina  it  is  very  different  from  it. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va, 
Mr.  R.  D.  Lacoe;  one  specimen,  No.  2128  a-b, 

69.  Etoblattina  reoidiva  sp.  nov. 

PI.  IX,  fig.  14. 

Tegmina  probably  about  three  times  as  long  as  broad,  lanceolate,  the 
costal  margin  gently  convex,  the  inner  nearly  straight,  the  apex  sub- 
acuminate,  but  well  rounded.  Mediastinal  area  terminating  somewhat 
abort  of  the  distal  end  of  the  middle  third  of  the  tegmina,  the  branches 
of  the  vein  very  oblique  and  simple.  Scapular  vein  very  straight,  ter- 
minating but  little  short  of  the  apex,  the  first  branch  arising  far  before 
the  others,  rather  deeply  forked  and  bent  at  the  fork ;  the  others  like 
this  fork  straight,  very  oblique  indeed,  and  simple  or  forked.  Externo- 
median vein  probably  nearly  straight  throughout  and  longitudinally 
oblique,  first  forking  probably  beyond  the  scapular  and  about  at  the 
end  of  the  proximal  third  of  the  tegmina,  the  four  or  five  branches 
straight,  longitudinal  and  simple  or  forked.  Internomedian  vein 
h^ond  the  basal  curve  nearly  straight,  but  as  a  whole  sinuate,  termi- 
nating not  much  beyond  the  middle  of  the  distal  third  of  the  tegmina, 
the  branches  rather  distant,  simple,  arcuate,  and  oblique,  or  very  oblique. 
Sarfieuse  black,  traversed  by  delicate,  irregular  and  tremulous,  crowded 
cross  lines  in  all  the  interspaces. 

Length  of  fragment,  8  mm. ;  probable  length  of  tegmina,  19.5  mm. ; 
breadth,  6.25  mm. 

This  species  is  perhaps  as  nearly  allied  to  U.  hastata  as  to  any  other 
of  our  species,  but  is  very  different  indeed  from  it. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va, 
Mr.  B.  I>.  Lacoe;  one  specimen,  No.  2129a. 
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Etoblattina  sp. 

PI.  X,  figs.  14,  15. 

A  single  specimen  with  its  reverse  shows  an  unusaally  complete  and    ; 
excellently  preserved  hind  wing,  which  must  be  referred  to  this  genns.    : 
The  wing  is  subovate,  sabacuminate  at  tip,  with  very  gently  arcaate    1 
costal  and  inner  margins.     The  mediastinal  vein  runs  parallel  and    j 
close  to  the  costal  margin,  with  a  few  strongly  oblique  branches  in  an 
apical  cluster,  and  a  subbasal  branch  which  runs  between  the  main  vein 
and  the  margin  and  is  lost.    The  scapular  vein  is  very  straight,  run- 
ning to  scarcely  below  the  extreme  apex  of  the  wing,  first  branches  a 
little  before  the  middle  of  its  course,  and  has  four  simple,  forked,  longi- 
tudinal branches.     The  externomedian  vein  is  similarly  straight,  a 
little  divergent  from  the  scapular  vein,  first  branches  a  little  earlier 
than  it,  and  has  three  long,  simple,  almost  longitudinal  branches.    The 
internomedian  vein  is  rigidly  straight,  and  ends  slightly  fkirther  out 
than  the  mediastinal  vein,  with  five  parallel,  straight,  mostly  simple 
or  oblique  branches.    The  anal  furrow  seems  to  differ  itom  the  other 
anal  veins  in  there  being  a  step  in  the  membrane  at  this  i)oint,  the  veiiL  ^ 
itself,  like  the  other  anal  veins,  being  more  delicate  than  the  interno- 
median branches  next  it  and  less  deeply  impressed;  most  of  it  can  be 
traced,  and,  except  for  the  points  mentioned,  it  apx>ears  quite  as  a  ' 
branch  of  the  internomedian,  being  straight,  except  for  an  apical  ain- 
uation,  and  parallel  to  the  iutermomedian  branches;  the  other  analr' 
veins,  of  which  only  the  apical  halves  appear,  are  similar  in  delicaoj  ' 
and  direction,  but  gradually  become  more  crowded,  as  is  usual  in  th«- 1 
tegmina,  and  slightly  arcuate;  the  furrow  ends  on  the  inner  margtn, 
slightly  beyond  a  point  opposite  the  first  forking  of  the  scapular  vein.  ■: 
Surface  uniformly  blackish,  the  interspaces,  at  least  near  the  apical 
margin,  filled  with  not  very  close,  straight  but  irregular  cross  lines. 

Length  of  fragment,  10.5  mm.;  probable  length  of  wing,  14.5  mm.; 
breadth,  6.5  mm. 

This  is  the  only  hind  wing  of  an  Etoblattina  known  to  me  in  which 
any  part  of  the  anal  area  is  preserved. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  R.  D.  Lacoe;  one  specimen,  Ko.  2084  o-ft. 


Etoblattina  sp. 
PI.  XII,  fig.  2. 

EtoUaitina  sp.  Scudd.,  Bull.  U.  S.  Geol.  Surv.  No.  101,  13-14,  pi.  2,  fig.  c  (1893). 

In  the  paper  quoted  I  regarded  this  as  a  fragment  of  a  fore  wing 
from  near  the  middle,  somewhat  allied  to  U.primcBva.  A  renewed  study 
shows  that  the  costal  curve  is  a  natural  one  and  that  the  fragment  is 
rather  the  apical  portion  (with  part  of  the  tip  lost)  of  a  hind  wing,  in 
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which,  possibly,  the  tip  of  the  intemomediau  vein  is  included.  It 
api>eaxs  to  belong  to  Etoblattina,  but  its  special  relations  are  inde- 
terminable. 

From  the  Lower  ( !)  Prodactive  Ooal-measures  of  East  Providence, 
B.I. 

Etoblattina  ( !)  sp. 
PI.  XII,  fig.  4. 

JEtoblatiina  sp.  Scadd.,  Bnll.  U.  S.  Geol.  Surv.  No.  101,  p.  16,  pi.  2,  fig.  k  (1893). 

For  farther  remarks  on  this  hind  wing  see  p.  29. 

From  the  Lower  ( !)  Productive  Coal-measures  of  Cranston,  K.  I. 

10.  Genus  GEEABLATTINA. 

Gerahlaitina  Scndd.,  Mem.  Boat.  Soo.  Nat.  Hist.,  Ill,  97-98  (1879);  Foss.  Ins.  N.  A., 
I,  117-118  (1890). 

Next  to  Etoblattina,  from  which  this  genus  is  but  slightly  differenti- 
ated, Oerablattina  is  the  prevailing  type  of  Palaeoblattarise,  at  least  in 
this  conntry.  It  appears  first  in  the  Millstone  Grit — a  single  species  in 
the  Pennsylvania  coal  field — and  it  extends  to  the  Permian,  where  it 
cohninates,  but  it  has  not  been  recognized,  like  Etoblattina,  in  the  Trias. 
Nearly  three-quarters  of  the  twenty-one  species  of  this  country  come 
firom  the  Permian,  and,  indeed,  from  the  single  locality  at  Cassville, 
W.  Va.,  three  Irom  the  Barren  Coal-measures  of  Ohio,  and  the  remain- 
.  ing  two  :&om  the  Oldest  Productive  Coal-measures  of  Ehode  Island. 
Its  absence  from  all  Western  deposits  is  a  little  curious. 
'  In  Bnrope  its  standing  is  disputed  by  Anthracoblattina,  which  there 
assomes  exceptional  importance.  The  ten  species  found  there  enjoy 
nearly  the  same  geologic  range  as  here  and  the  same  as  Anthracoblat- 
tina, Hermatoblattina,  and  Etoblattina  in  Europe,  namely,  from  the 
Lowest  Productive  Coal-measures  to  the  Permian,  inclusive,  culminat- 
ing, apparently,  in  the  Upper  Carboniferous  deposits. 

Table  of  the  species  of  Gerahlaitina, 

'  c*.  All  the  main  veins  independent  from  or  almost  from  the  base. 

h^,  Te^inina  relatively  slender,  considerably  more  than  twice  as  long  as  broad. 
c^.  Mediastinal  area  very  narrow,  in  it-s  middle  at  most  hardly  more  than  one- 
fifth  the  width  of  the  tegmina;  interuomedian  branches  rela- 
tively distant. 
■  dK  Anal  area  relatively  long ;  scapular  vein  first  branching  opposite  or  before 

the-extremity  of  the  anal  area. 
^.  First  internomedian  branch  very  oblique,  thrown  off  far  before  the  end 

of  the  anal  area 1.  G,  inculta. 

^.  First  internomedian  branch  nearly  transverse,  thrown  oif  scarcely  before 
the  end  of  the  anal  area 2.  G,  perita, 

m 

iP.  Anal  area^  relatively  short;  scapular  vein  first  branching  far  beyond  the 

extremity  of  the  anal  area. 


'  Thi8  point  not  known  in  G.  apicalis. 
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Table  of  the  species  of  Gerahlaitina — Continaed. 

0^.  Scapular  area  reaching  the  extreme  apex  of  the  teg^mina..  3.  G,  apicalis» 
e^.  Scapular  area  not  reaching  the  extreme  apex  of  the  tegmina. 
/'.  Scapular  vein  first  forking  far  hefore  the  middle  of  the  tegmina,  less 
abundantly  branched  than  the  extemomedian. 

4.   Cr.  diversinervis. 

f^.  Scapular  vein  first  forking  but  little  before  the  middle  of  the  teg- 

mma,  and  more  abundantly  branched  than  the  extemomedian. 

5.  Cr.  rickmondiana, 
0^.  Mediastinal  area  relatively  broad,  in  its  middle  at  least  a  fourth  the  width 

of  the  tegmina ;  intemomedian  branches  relatively  close. 
(2'.  All  the  mediastinal  branches  simple,  or  simply  forked.' 
e'.  Intemomedian  area  long  drawn  out,  extending  at  least  as  far  as,  gener- 
ally much  farther  than,  the  mediastinal  area. 
/ ' .  Intemomedian  area  reaching,  or  almost  reaching,  the  extreme  tip  of  the 
tegmina. 
gK  Intemomedian  area  band  shaped,  tapering  but  little,  the  branches 

numerous  and  relatively  short 6.   G.ceusvici, 

g^.  Intemomedian  area  triangular,  tapering  much,  the  branches  few  and 

relatively  long 7.  G.  abdicata, 

/2.  Intemomedian  area  falling  distinctly,  often  considerably,  short  of  the 
extreme  tip  of  the  tegmina. 
g^.  Scapular  and  extemomedian  areas  about  equally  important,  each 
throwing  at  least  half  a  dozen  veins  to  the  margin. 
hK  Tegmina  very  slender,  fully  three  times  as  long  as  broad. 

8.  G,  concinna, 
h^.  Tegmina  less  slender,  not  more  than  two  and  a  half  times  longer 

than  broad 9.  G.  uniformis. 

g^.  Scapular  and  extemomedian  areas  very  unequally  important,  one 
or  the  other  with  at  most  three  or  four  veins  on  the  margin. 
h^.  Anal  area  long,  nearly  reaching  the  middle  of  the  tegmina;  exter- 

nomedian  area  unimportant 10.  G,  permanenta, 

h'^.  Anal  area  short,  about  one- third  the  length  of  the  tegmina,  scapu- 
lar area  unimportant 11.  G.  permacra^ 

€^,  Intemomedian  area  rapidly  tapering,  barely  or  not  reaching  the  middle 

of  the  distal  half  of  the  tegmina. 
.    fK  Anal  area  short  and  broad;  general  course  of  the  scapular  branches 
arcuate  in  a  sense  opposite  to  that  of  the  anal  furrow. 

12.  G.  eversa, 
/'3.  Anal  area  long  and  narrow ;   general  course  of  the  scapular  branches 

longitudinal  and  straight 13.  G,  deduota, 

d^.  Very  nearly  all  the  mediastinal  branches  forked  and  some  of  them  com- 
pound. 
eK  Tegmina  more  than  40  mm.  long;  intemomedian  and  mediastinal  areas 
of  very  unequal  length ;    scapular  and  extemomedian  areas  of 
nearly  equal  importance ;   scapular  branches  only  very  slightly 

arcuate 14.  G,  scapularis, 

6^.  Tegmina  less  than  20  mm.  long ;  intemomedian  and  mediastinal  area«  of 
e(j[ual  length ;  scapular  and  extemomedian  areas  of  distinctly 
unequal  importance ;  scapular  branches  considerably  arcuate. 

15.  G.fratema. 
&2.  Tegmina  relatively  stout,  but  little  or  not  more  than  twice  as  long  as  broad. 

^  In  O,  abdicata  only  are  they  sometimes  doubly  forked  at  extreme  up. 
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Table  of  the  species  of  Oerablattina — Continued. 

o^.  Scapular  area  important,  first  forking  in  basal  half  of  tegmina,  with  half  a 

dozen  branches  on  margin. 
d^.  Main  scapular  vein  striking  the  margin  below  the  apex  of  the  tegmina. 

16.  G.  radiata, 
c^.   Main  scapular  vein  striking  the  margin  at  the  apex  of  the  tegmina. 

e^.  Tegmina  subequal  in  breadth,  broadly  rounded  at  apex ;  main  externome- 
dian  and  intemomedian  veins  sinuous. 
f^  •  Mediastinal  area  subequal  throughout,  the  main  v^in  sinuous  .17.  G,  lata, 
f^.  Mediastinal  area  narrowing  throughout,  the  main  vein  straight. 

18.  G.  rotundata, 

6^.  Tegmina  greatly  tapering  in  distal  half,  the  apex  subacuminate ;  main 

extemomedian  and  intemomedian  veins  straight  beyond  the 

arouate  base 19.  G.  ovata. 

<fi.  Scapular  area  unimportant,  first  branching  far  beyond  the  middle  of  the  teg- 
mina and  with  only  three  or  four  branches  on  margin. 

20.  G.  minima. 
s^.  Extemomedian  and  intemomediam  veins  joined  with  the  scapular  in  the  basal 

sixth  of  the  tegmina 21.  G.fascigera. 

1.  Gebablattina  inoulta  sp.  nov. 

PL  IX,  fig.  16. 

A  single  fore  wing,  not  very  well  preserved  and  with  the  apical  third 
lost,  is  all  that  represents  this  species.  It  is  long  obovate  in  form, 
nearly  equal  in  breadth,  except  at  the  extreme  end,  largest  in  the 
middle,  and  probably  about  two  and  a  half  times  longer  than  broad. 
The  mediastinal  area  probably  extended  to  the  middle  of  the  distal 
half  of  the  wing,  and  is  very  narrow  and  equal,  hardly  more  than  a 
fifth  the  breadth  of  the  wingj  the  branches  of  the  vein  are  five  or  six 
in  number,  mostly  thrown  off  from  the  proximal  half  of  the  vein, 
simple  or  simply  forked  and  exceptionally  longitudinal.  The  scapular 
vein  recedes  slightly  from  the  margin  in  passing  down  the  tegmina, 
and  probably  terminates  at  the  apex;  it  has  only  two  or  three  straight, 
lon^tudinal,  sometimes  very  deeply  forked  offshoots  from  its  only  supe- 
rior branch,  which  is  thrown  off  at  about  the  middle  of  the  proximal 
half  of  the  tegmina.  The  extemomedian  vein  is  a  reversed  repetition 
of  the  scapular,  but  branches  at  the  middle  of  tlie  tegmina  only.  The 
intemomedian  vein  is  very  gently  arcuate,  first  branches  about  as 
early  as  the  scapular  vein,  iias  only  four  or  five  gently  arcuate  or 
straight  simple  branches,  and  extends  as  far  as  the  mediastinal  vein. 
The  anal  furrow  is  impressed  moderately  in  only  its  proximal  half,  is 
bent  slightly  in  the  middle  and  otherwise  considerably  arcuate,  termi- 
nating at  the  middle  of  the  tegmina;  the  anal  veins,  seven  or  eiglit  in 
number^  are  snbparallel,  successively  more  distant  and  more  arcuate 
toward  the  anal  furrow,  and  most  of  them  simple.  The  surface  of  the 
tegmina  is  black  and  marked  witli  exceedingly  close  cross  lines  at  right 
angles  to  the  veins  they  connect. 
BaIL124 8 
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Length  of  fragment,  1 1.25  mm. ;  probable  length  of  tegmina,  14.6  mm. ; 
breadth,  6.6  mm. 

The  single  specimen  is  from  the  Waynesburg  coal  (Lower  Permian) 
of  Oassville,  W.  Va.    Mr.  E.  D.  Lacoe,  No.  2139a. 

2.  Gebablattina  pebita  sp.  nov. 
PI.  IX,  fig.  17. 

The  tegmina,  of  which  only  the  basal  portion  of  one  is  preserved,  are 
apparently  of  an  elongate  and  nearly  eqaal  form,  to  judge  from  the  form 
of  the  base  and  the  general  course  of  the  branches;  certainly  it  must 
have  been  considerably  more  than  twice  as  long  as  broad.  The  medias- 
tinal area  is  exceedingly  narrow,  riband-like,  but  its  exact  extension 
can  not  of  course  be  told;  the  vein  runs  parallel  to  the  margin  through- 
out its  course,  and  in  the  middle  of  the  wing  can  not  occupy  more  than 
a  fifth  the  width  of  the  tegmina;.  the  branches  are  rather  distantly 
oblique,  rather  strongly  arcuate,  and  simple.  The  scapular  vein  first 
forks  at  about  opposite  the  tip  of  the  anal  furrow,  the  fork  diverging 
somewhat  strongly  from  the  main  branch,  and  neither  the  main  stem 
nor  the  branch  forks  again  in  the  fragment,  or  probably  before  the  mid- 
dle of  the  wing.  The  externomedian  vein  is  rather  strongly  arcuate  in 
the  basal  half  of  the  tegmina,  where  it  is  entirely  simple  and  is  some- 
what widely  distant  from  the  scapular  vein .  The  internomedian  vein  is 
similarly  or  a  little  more  strongly  arcuate,  diverging  slightly  from  the 
externomedian  before  it  I  )egiu  s  to  branch ;  it  begins  to  throw  off  branches 
opposite  the  first  forking  of  the  scapular,  and  the  two  forks  which  are 
preserved  in  the  fragment  are  somewhat  distant  and  obliquely  transverse. 
The  anal  area  is  but  very  slightly  vaulted,  the  furrow  strongly  arcuate,  ^ 
terminating  evidently  at  some  distance  before  the  middle  of  the  tegmina; 
the  veins  are  arcuate  in  the  same  sense,  simple,  and  more  and  more 
crowded  away  from  the  anal  furrow.  The  entire  surface  is  traversed 
by  finely  incised,  closely  approximate,  tremulous  cross  lines,  and  all  the 
main  veins  and  their  main  branches  are  broadly  banded  with  piceous, 
leaving  between  them  and  along  the  outer  edge  of  the  main  mediasti- 
nal vein  (independent  of  its  nervules)  narrow  colorless  strix)es. 

Length  of  fragment,  9.5  mm.;  probable  length  of  tegmina,  17.5  mm.; 
width  at  extremity  of  anal  furrow,  5.25  nmi. 

The  single  specimen  and  its  reverse  from  the  Waynesburg  coal  (Lower 
Permian)  of  Oassville,  W.  Ya.,  are  in  the  collection  of  Mr.  E.  D.  Lacoe, 
under  the  number  2140  a-b. 

3.  Gebablattina  apicalis  sp.  nov. 

PI.  IX,  fig.  18. 

Only  the  apical  half,  more  or  less,  of  one  of  the  tegmina  is  preserved^ 

so  that  the  proportions  of  the  same  can  not  be  definitely  determined, 

but  it  was  apparently  of  nearly  the  same  proportions  as  the  following 

species.     The  mediastinal  area  is  not  preserved  in  any  portion  of  its 
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course,  unless  it  be  by  the  veins  which  are  seen  a  little  before  the  tip 
of  tbe  tegmina,  but  whose  origin  is  lost.  This  would  appear  to  be 
entirely  uncertain,  though  it  would  seem  as  if  the  basal  one  belonged 
to  tWs  area,  which  would  then  correspond  very  closely  in  its  extent 
Tvitli  tbe  following  species;  but  in  that  case,  to  judge  by  the  course  of 
the  scapular  veins,  the  width  of  the  mediastinal  area  must  have  been 
fuDy  as  great  as  there,  if  not  greater.  The  scapular  area,  however,  was 
of  extraordinary  extent,  the  main  vein  running  in  the  apical  half  of 
the  tegmina  parallel  to  and  at  a  great  distance  from  the  front  margin 
and  terminating  exactly  at  the  apex  of  thetegmina,  throwing  off  in  the 
apical  portion  three  simple  or  deeply  forked  branches,  having  each  a 
longitudinal  course,  and  with  no  such  sinuous  curvature  as  is  found  in  the 
next  species.  The  main  externomedian  vein  in  the  apical  half  of  the 
tegmina  runs  again  parallel  to  and  at  a  wide  distance  from  the  scapular 
vein,  terminating  on  the  inner  margin  and  sending  to  the  apical  portion 
of  tbe  same  three  simple,  rather  distant  branches,  the  first  of  which  is 
forked  just  before  its  tip;  in  the  apical  portion  of  its  course  the  exter- 
nomedian vein  diverges  slightly  from  the  scapular  and  approaches  api- 
cally  tbe  intemomedian  vein.  This  latter  terminates  on  the  apical  half 
of  tbe  outer  border,  apparently  very  much  in  the  same  way  as  in  O.  diver- 
Mnervis,  the  area  appearing  apically  to  be  very  much  narrowed  and 
possessing  only  simple,  very  distant  and  oblique  branches;  in  the  api- 
cal i)ortion  of  its  course  the  vein  takes  on  a  more  longitudinal  direction 
and  tbus  approaches  more  closely  to  the  externomedian  vein,  leaving 
between  the  two  a  constantly  narrowing  interspace  much  after  the 
£Asbion  of  Spiloblattina.  The  entire  surface  of  the  fragment  is  black, 
exceptingfor  dashes  of  the  dark-gray  color  of  the  stone  in  the  interspaces. 

I/engtb  of  fragment,  10.5  mm.;  probable  length  of  the  tegmina,  20 
mm.;  apparent  breadth  near  the  middle  of  the  tegmina,  8  mm. 

Bichmond,  Ohio,  from  the  Lower  Barren  Coal-measures,  less  than  100 
feet  above  the  crinoidal  limestone,  in  the  valley  of  Wills  Creek,  collected 
by  Mr.  S.  Huston;  'So.  112. 

4.  GERABLATTINA  DIVERSINERVIS  Sp.  noV. 

PI.  IX,  fig.  15. 

A  single  specimen  of  the  tegmina  with  its  reverse,  showing  the  nearly 
complete  wing,  the  apical  portion  only  wanting,  represents  a  species 
having  a  very  elegant  form,  apparently  nearly  three  times  as  long  as 
broad,  with  the  inner  margin  straight,  the  costal  margin  rather  strongly 
and  equally  convex.  The  mediastinal  area  is  riband-shaped  and  extends 
to  tbe  exact  tip  of  the  fragment  or  probably  to  well  beyond  the  middle 
of  tbe  apical  half  of  the  wing;  the  area  is  narrow,  in  its  middle  hardly 
more  than  a  fifth  the  width  of  the  tegmina,  the  vein  with  oblique  and 
increasingly  obbque,  simple,  scarcely  arcuate  branches,  numerous  and 
sabequidistaut.  The  main  scapular  and  externomedian  veins  are  some- 
what  widely  distant  from  each  other  and  from  the  \evvi^  ovi  <i\\Xi^Y  ^\^^ 
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of  them  in  the  middle  of  the  tegmiua;  the  scapular  is  gently  sinnons 
throughout  its  coarse,  begins  to  fork  a  little  beyond  the  basal  third 
of  the  tegmina,  and  has  four  at  origin  strongly  ineqaidistant,  closely 
crowded,  simple  or  simply  forked  branches,  apically  upcnrved  toward 
the  margin  of  the  tegmina  and  here  no  more  distant  from  each  other 
than  the  mediastinal  branches^  the  outermost  carry  the  scapular  area 
only  half  way  from  the  mediastinal  area  to  the  apex  of  the  ^tegmina. 
The  externomedian  vein  beyond  its  basal  curvature  is  nearly  straight 
throughout  the  greater  portion  of  its  course  and  emits  three  rather 
distant  and  at  their  origin  widely  distant,  straight  and  longitudinal 
branches,  simple  or  forked.  The  intemomedian  vain  is  gently  sinuous 
throughout  its  course,  rapidly  narrows  beyond  its  base,  and  extends  to 
at  least  as  far  as,  probably  slightly  farther  than,  the  mediastinal  area, 
and  is  farnished  with  seven  or  eight  widely  distant,  gently  arcuate, 
obliquely  transverse,  apically  oblique,  simple  branches.  The  anal  area  is 
scarcely  vaulted,  the  anal  furrow  deeply  incised,  strongly  arcuate,  termi- 
nating hardly  beyond  the  middle  of  the  basal  half  of  the  tegmina;  the 
anal  veins  are  few,  irregularly  arcuate  in  the  same  sense  as  the  anal 
furrow,  and  rather  widely  distant.  Along  the  whole  all  the  veins  and 
branches  are  broadly  banded,  in  the  mediastinal  area  narrowly  banded, 
with  piceous,  in  which  the  membrane  of  the  tegmina  is  seen  to  be  deli- 
cately, transversely,  and  numerously  cross  veined. 

Length  of  fragment,  which  is  broken  slightly  at  the  base  as  well  as 
at  the  tip,  19  mm. ;  probable  length  of  the  tegmina,  26  mm. ;  breadth, 
9  mm. 

This  species  is  closely  allied  to  G.perita,  but  markedly  different  from 
it  in  the  narrow  extent  of  the  scapular  area,  which  is  far  from  reaching 
the  extreme  apex  of  the  tegmina.  ] 

The  single  specimen  and  its  reverse  came  from  the  Waynesburg  coal    J 
(Lower  Permian)  of  Cassville,  W.  Va.,  and  are  in  the  collection  of 
Mr.  K.  D.  Lacoe,  with  the  number  2141  a-6. 

5.  Gerablattina  richmondiana  sp.  nov. 

.  PI.  X,  fig.l. 

This  species  is  represented  by  only  a  single  specimen,  rather  imper-  , 
feet,  but  showing  nearly  the  whole  of  the  costal  margin.  Thetiegmina  ; 
are  apparently  about  two  and  one  half  times  longer  than  broad,  with  a 
rather  strongly  and  regularly  arcuate  costal  margin;  the  apex  is  lost, 
but  was  apparently  much  as  indicated  in  the  figure.  The  mediastinal 
area  is  vittate,  slightly  broader  than  in  its  allies,  being  nearly  a  fourth 
the  breadth  of  the  tegmina  in  tlie  middle,  and  ends  a  little  beyond  the 
middle  of  the  distal  half  of  the  tegmina,  the  vein  with  rather  distant, 
nearly  straight,  and  strongly  oblique  nervules.  The  scapular  vein  is 
broadly  sinuous,  first  forks  only  a  little  before  the  middle  of  the 
tegmina,  beyond  which  it  has  numerous  compound  branches,  the  low- 
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est  of  which  strike  the  margin  scarcely  if  at  all  above  the  extreme 
apex.    The  externomedian  vein  is  broadly  arcuate;  its  first  visible 
branch  arises  a  little  beyond  the  middle  of  the  tegmina,  but  it  is  here 
80  much  farther  removed  from  the  internomedian  than  from  the  scapu- 
lar vein  that  probably  an  earlier  branch,  obscured  from  the  imperfect 
preservation  of  the  specimen,  arivses  not  far  from  opposite  the  first 
branch  of  the  scapular  vein;  the  behavior  of  the  branches  can  not  be 
seen  from  the  imperfection  of  the  specimen,  but  there  is  not  room  for 
the  wide  radiate  arrangement  of  compound  branches  possessed  by  the 
scapular  vein.    The  internomedian  vein,  only  the  proximal  two-thirds 
of  which  can  be  traced,  is  broadly  arcuate,  and  send  out  only  a  few 
distant,  tolerably  straight  branches,  the  first  of  which  is  twice  or  thrice 
branched  on  the  proximal  side;  it  probably  terminates  about  opposite 
the  tip  of  the  mediastinal  vein.    Only  the  merest  fragment  of  the  anal 
farrow  can  be  seen,  not  far  from  the  base,  but  it  probably  terminates 
not  far  from  the  end  of  the  proximal  third  of  the  tegmina;  none  of  the 
anal  veins  are  preserved.    There  is  no  trace  of  banding  or  reticulation 
or  cross  lining  on  the  surface. 

Length  of  fragment, 20  mm.;  probable  length  of  tegmina,  25  mm.; 
probable  breadth,  10  mm. 

This  species  appears  to  be  most  nearly  allied  to  G.  diversinervis^  but 
the  tegmina  are  considerably  stouter,  with  a  more  strongly  arcuate 
€osta,  and  it  differs  from  all  the  preceding  species,  and  more  nearly 
resembles  those  which  follow,  in  the  greater  relative  width  of  the 
mediastinal  area. 

Lower  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 
Orinoidal  limestone,  in  the  valley  of  Wills  Creek,  Eichmond,  Jefferson 
County.    Mr.  S.  Huston,  No.  169. 

6.  Gerablattesta  CASSVioi  sp.  nov, 

PI.  X,  figs.  2, 3. 

This  species  is  represented  best  by  a  nearly  complete  fore  wing  and 
its  reverse,  showing  a  form  and  proportions  very  similar  to  the  preced- 
ing, the  tegmina  being  apparently  but  little  less  than  three  times  as  long 
as  broad',  with  a  very  strongly  arcuate  costal  margin  and  a  straight  or 
nearly  straight  inner  margin.  The  mediastinal  area  reaches  well  beyond 
the  middle  of  the  apical  half  of  the  tegmina,  the  main  vein  gradually 
approaching  the  ax>ex  during  the  ai)ical  half  of  its  course,  and  supplied 
with  rather  numerous,  strongly  oblique,  arcuate,  and  simple  or  forked 
branches.  The  scapular  vein  is  very  similar  to  that  of  the  foregoing 
species,  first  branching  well  before  the  middle  of  the  tegmina,  and  hav- 
ing three  simple,  forked,  or  compound  branches,  all  of  which  have  an 
upward  cnrvatore  toward  the  costal  margin,  where  the  nervules  are  as 
closely  crowded  as  in  the  mediastinal  area,  and  the  outermost  of  which 
extend  the  area  of  the  scapular  vein  to  scarcely  more  than  half  the  dis- 
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tance  from  the  mediastinal  area  to  the  apex  of  the  tegmina.  The  exter- 
Domedian  veiu  beyond  its  basal  carvatore  is  nearly  straight  and  passes 
with  a  gentle  obliquity  through  the  tegmina,  subparallel  to  the  costal 
margin,  first  forking  just  before  the  middle  of  the  tegmina^  and  having 
in  all  four  or  five  simple  or  simply  forked,  longitudinal  veins,  which  oc- 
cupy the  apex  of  the  tegmina.  The  internomedian  vein  runs  in  almost 
exact  parallelism  with,  but  at  some  distance  from,  the  externomedian 
vein  until  the  middle  of  the  apical  half  of  the  tegmina,  when,  besides 
curving  into  a  more  longitudinal  course,  it  sends  from  its  upper  margin 
a  forked  branch  toward  the  tip  of  the  tegmina,  which  it  nearly  reaches; 
the  internomedian  area,  therefore,  narrows  very  gradually,  and  has  an 
exceedingly  great  extent,  while  the  main  vein  has  somewhat  numerous, 
generally  simple,  but  sometimes  deeply  forkedjOblique,  arcuate  branches. 
The  anal  area  is  gently  vaulted,  the  anal  furrow  deeply  impressed,  gen- 
tly arcuate,  and  terminates  but  little  before  the  middle  of  the  tegmina; 
while  the  anal  veins,  similarly  arcuate,  are  mostly  simple  and  rather 
crowded,  but  especially  so  away  from  the  anal  furrow,  where  usually 
they  are  apically  forked.  In  this  species,  too,  all  the  veins  and  their 
branches  are  broadly  banded  with  piceous,  and  where  the  veins  or 
branches  are  closely  approximate  the  banding  of  two  or  more  adjoining 
stems  may  blend,  and  the  wing  is  everywhere  crossed  in  all  the  parts, 
whether  piceous  or  otherwise,  by  fine,  delicate,  closely  crowded  cross 
lines. 

Length  of  fragment,  21  mm.;  probable  length  of  tegmina,  25.5  mm.; 
breadth  of  same,  9  mm. 

This  species  is  closely  allied  to  the  preceding  in  many  respects,  but 
has  a  shorter,  broader,  and  more  tapering  mediastinal  area,  much 
broader,  more  gradually  tapering  internomedian  area,  with  much  more 
crowded  neuration,  and  which  extends  far  nearer  the  apex  of  the 
tegmina. 

Two  specimens  and  their  reverses  have  been  found  in  the  Waynes- 
burg  coal  (Lower  Permian)  at  Cassville,  W.  Va.,  and  are  in  the  collec- 
tion of  Mr.  B.  D.  Lacoe,  Nos.  2142  o-ft,  c-d. 

7.  Gerablattina  abdicata  sp.  nov. 

PI.  X,  fig.  6. 

• 

The  single  specimen  representing  this  species  has  lost  the  apica^ 
fifth  of  the  tegmina  and  the  anal  area,  but  is  otherwise  well  preserved. 
It  is  of  a  very  regular,  elongate  ovate  form,  broadest  in  the  middle, 
and  somewhat  less  than  two  and  one-half  times  as  long  as  broad;  the 
costal  margin  is  very  regularly  and  moderately  convex,  the  inner  mar- 
gin very  slightly  convex.  The  mediastinal  area  is  of  normal  width, 
and  extends,  decreasing  in  width  only  distally,  some  distance  beyond 
the  middle  of  the  distal  half  of  the  tegmina;  the  vein  has  but  five  or 
six  very  longitudinally  oblique  and  therefore  long  branches,  simple  oi 
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apically  forked,  sometiuies  doubly  forked.  The  scapular  vein  is  regu- 
larly and  considerably  arcuiite,  terminates  just  above  the  apex  of  the 
tegmina,  first  branches  a  little  before  the  middle  of  the  tegmina,  and 
has  only  three  or  four  simple,  deex>ly  forked,  longitudinal,  gently  arcu- 
ate branches.  The  externomedian  vein  runs  subparallel  to  the  last, 
through  the  middle  of  the  wing,  first  forks  at  about  the  middle,  has 
but  two  or  tliree  nearly  straight  and  simple  longitudinal  branches 
Tvhlch  fall  upon  the  apical  margin.  The  interuomedian  area  reaches 
as  far  out  as  the  scapular  vein,  is  scarcely  sinuous,  and  has  only  four 
or  five  long  arcuate  branches,  the  basal  apically  forked,  the  others 
simple.  The  anal  furrow  is  gently  impressed,  rather  strongly  and 
pretty  regularly  arcuate,  and  terminates  at  the  middle  of  the  tegmiua. 
The  surface  of  the  tegmina  is  blackish  and  is  marked  rather  feebly  by 
very  close  incised  cross  lines,  nearly  straight,  but  inclined  to  be  trem- 
nloaSy  at  right  angles  to  the  adjoining  veins. 

Liength  of  the  fragment,  14  mm. ;  probable  length  of  tegmina,  16.5 
mm.  5  breadth,  6.75  mm. 

This  species  differs  from  ^.  ccmsvici^  to  which  it  is  most  nearly  related, 
m  the  far  greater  breadth  of  the  basal  part  of  the- interuomedian  area 
and  in  the  relative  unimportance  and  lower  level  of  the  externomedian 
area. 

One  specimen  from  the  Wajoiesburg  coal  (Lower  Permian)  of  Cass- 
ville,  W.  Va.,  in  the  collection  of  Mr.  E.  D.  Lacoe,  No.  2143a. 

8.  GERABLATTINA   CONCINNA  Sp.  UOV. 

PI.  X,  tigs.  4,  5. 

This  species  is  represented  by  a  single  specimen  and  its  reverse, 
showing  overlapping  wings  and  tegmina,  of  which  little  can  be  made 
out,  excepting  the  nearly  complete  uppermost  of  the  tegmina,  and  a 
second  specimen  of  an  incomplete  fore  wing.  The  tegmina  are  very 
slender,  slightly  more  than  three  times  as  long  as  broad,  with  a  rather 
strongly  arcuate  costal  margin,  causing  the  tegmina  to  be  nearly  equal 
in  their  basal,  somewhat  rapidly  tapering  in  their  apical  half,  the  apex 
falling  well  within  the  middle  of  the  tegmina,  the  inner  margin  being 
straight.  The  mediastinal  area  reaches  to  the  middle  of  the  aj^ical  half 
of  the  tegmina,  is  moderately  broad,  tapers  very  regularly  and  uniformly 
in  its  apical  half,  and  is  filled  with  strongly  oblique,  increasingly 
oblique,  and  simple  or  forked,  rather  long  branches.  The  scapular  vein 
first  branches  at  or  somewhat  beyond  the  end  of  the  basal  third  of  the 
tegmina,  has  a  nearly  straight  or  gently  sinuous  course  toward  the 
ax>ex  of  the  tegmina  after  passing  its  basal  arcuation,  and  has  four  or 
five,  at  their  origin  widely  distant  but  still  closely  crowded,  simple  or 
deeply  forked  branches,  which  run  in  a  nearly  straight  and  longitudinal 
oonrse  to  the  apical  fourth  of  the  costal  margin.  The  basal  portion  of 
the  externomedian  vein  and  its  first  branch,  which  is  not  forked  until 
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shortly  before  the  tip,  run  rather  near  to  the  main  scapnlar  vein,  bnt 
after  its  first  forking  the  externomedianvein  has  a  straight  and  strongly 
oblique  course  to  a  point  on  the  inner  margin  at  some  distance  beyond 
the  tip  of  the  mediastinal  area,  and  thereafter  has  three  simple  or  deeply 
forked  branches  having  a  similar  direction  to  that  of  the  first  fork. 
The  internomedian  vein  is  furnished  with  six  or  eight  rather  closely 
crowded,  long,  simple,  oblique  nervules.  The  anal  area  is  considerably 
vaulted,  the  anal  furrow  deeply  impressed,  strongly  arcaate,  and  ter- 
minates a  little  beyond  the  basal  third  of  the  tegmina;  the  anal  ner- 
vules, six  to  eight  in  number,  are  gently  arcuate  in  the  same  sense  as 
the  anal  furrow,  subequidistant  and  simple.  The  surface  is  uniformly 
black,  gently  vaulted  in  all  the  interspaces,  excepting  those  of  the 
internomedian  and  anal  areas,  with  no  banding  and  but  very  slight 
signs  of  any  transverse  striation. 

Length  of  tegmina,  18.25  mm. ;  breadth,  5.9  mm. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va.,  in 
the  collection  of  Mr.  R.  D.  Lacoe,  Nos.  2077  d-b,  c-d. 

9.  Gebablattina  unifobmis  sp.  nov. 

PI.  X,  figs.  8-11. 

Known  by  the  tegmina  only,  which  are  about  two  and  a  half  times 
longer  than  broad,  with  very  gentle  and  uniform  arcuation  to  the  cos- 
tal margin  and  straight  inner  margin,  and  probably  a  broadly  rounded 
tip 5  the  tip  in  all  cases  is  broken.  The  mediastinal  area  is  relatively 
broad  and  not  very  long,  barely  or  not  extending  beyond  the  middle  of 
the  apical  half  of  the  tegmina,  tapering  only  in  its  extreme  portion, 
and  filled  with  strongly  oblique,  infrequent,  simple  or  forked,  more  or 
less  arcuate  branches.  The  scapular  area  must  terminate  just  above 
the  apex  of  the  tegmina;  first  forking  scarcely  beyond  the  middle  of 
the  basal  half  of  the  same,  it  has  four  or  five  branches,  all  of  which, 
mostly  simple  but  occasionally  deeply  forked,  have  an  upward  gentle 
arcuation  and  on  the  costal  margin  are  about  as  equally  distant  from 
each  other  as  the  mediastinal  nervules.  The  externomedian  vein  is 
gently  sinuous  throughout  its  course,  terminating  beyond  the  middle  of 
the  apical  third  of  the  tegmina,  beginning  to  fork  nearly  as  soon  as  the 
scapular  vein,  and  having  in  all  only  three  simple  or  very  deeply  forked 
branches,  all  of  which  are  nearly  straight  and  longitudinal.  The  inter- 
nomedian vein  is  exactly  parallel  to  the  externomedian,  showing  a  gen- 
tle sinuosity  throughout,  and  is  furnished  with  six  or  seven  simple  or 
deeply  forked,  strongly  oblique,  and  gently  sinuous  branches.  The  anal 
furrow  is  rather  strongly  arcuate,  rather  deeply  impressed,  and  termi- 
nates some  distance  beyond  the  end  of  the  basal  third  of  the  tegmina; 
the  anal  veins  are  simple  and  parallel  to  the  anal  furrow  in  its  vicinity, 
where  only  they  are  preserved.  The  surface  of  the  tegmina  is  uniformly 
black,  approaching  piceous,  with  very  faintly  perceptible,  fine,  closely 
crowded  cross  lines. 
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Length  of  the  most  perfect  specimen  (fragment),  13.5  mm. ;  probable 
length  of  tegmina,  17.5  mm. ;  breadth,  7  mm. 

This  species  is  nearly  allied  to  the  preceding,  O,  conciima,  but  is  much 
less  slender  than  it. 

It  is  represented  by  four  specimens  from  the  Waynesburg  coal  (Lower 
Permian)  of  Cassville,  W.  Ya.,  in  the  collection  of  Mr.  R.  D.  Lacoe,  all 
but  one  with  reverses,  which  bear  the  numbers  2082  a-6,  o-rf,  e^f-g. 

10.  Gebaslattina  permanenta  sp.  nov. 

PI.  X,  fig.  12. 

The  tegmina  are  elongated,  regularly  and  very  gently  tapering  from 
near  the  base,  and  about  two  and  three-quarters  times  as  long  as  broad. 
The  mediastinal  vein  extends  to  beyond  the  middle  of  the  distal  half  of 
the  tegmina,  the  rather  narrow  area  gently  narrowing,  with  half  a  dozen 
deeply  forked  or  simple,  longitudinally  oblique  branches,  increasingly 
oblique  distally.  The  scapular  vein  is  at  first  straight,  then  bent  at  its 
first  fork,  at  about  the  end  of  the  proximal  tlurd  of  the  tegmina,  and, 
thereafter  arcuate,  crosses  to  the  lower  half  of  the  tegmina  and  termi- 
nates a  little  below  the  apex^  it  has  but  three  or  four  deeply  forked, 
longitudinal,  scarcely  arcuate  branches.  The  externomedian  vein  is 
very  unimportant,  first  branching  far  beyond  the  middle  of  the  tegmina 
and  sending  only  three  or  four  crowded  nervules  to  the  margin.  The 
internomedian  vein  is  nearly  straight  and  oblique  but  apically  arcuate, 
reaching  at  least  as  far  as  the  mediastinal  vein,  with  seven  or  eight  equi- 
distant, parallel,  straight,  simple,  oblique  branches,  the  apical  ones 
more  longitudinal  and  sometimes  forked.  The  anal  furrow  is  rather* 
hghtly  impressed,  sUghtly  bent  in  the  middle,  and  rather  broadly  arcu- 
ate, terminating  Just  before  the  middle  of  the  tegmina;  the  six  or  eight 
simple,  subparallel,  subequidistant  anal  veins  are  straight  and  longi- 
tudinally oblique,  becoming  gently  arcuate  as  they  approach  the  anal 
fiirrow.  The  surface  of  the  tegmina  is  black,  in  places  with  distinct, 
dose,  incised  cross  hning. 

The  single  specimen  (with  its  reverse)  shows  a  pair  of  crossed  teg- 
mina, of  which  only  the  more  perfect,  lacking  only  the  extreme  tip,  is 
drawn. 

Length  of  better  fragment,  14.25  mm.;  probable  length  of  tegmina, 
15.75  mm.;  breadth,  5.7  mm. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  B.  D.  Lacoe,  18<o.  2144  a-b. 

11.  GERABLATTINA  PERMAOBA  Sp.  UOV. 

PI.  X,  fig.  13. 

Tegmina  elongate  eUiptical  in  form,  about  three  times  as  long  as 
broad,  with  very  gently  and  regularly  arcuate  costal  margin  and  the 
margin  of  the  anal  area  a  little  full.  Mediastinal  area  broadening 
beyond  the  base,  the  vein  being  broadly  sinuate  viwOi  leiT\iv\\\^\]wi^  'aX 
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about  tlie  middle  of  the  distal  half  of  thetegmlna;  it  has  eight  oriiic^^ 
simple,  straight,  oblique  branches,  more  fireqnent  in  the  distal  th^^n 
the  proximal  half.    The  scapular  vein  is  very  nnimpiMrtant,  although    it 
first  forks  but  little  beyond  the  middle  of  the  proximal  half  of  the  te^g* 
mina,  for  it  farther  forks  only  just  before  the  margin.    The  extemoiae' 
dian  area  is  extensive;  the  vein  first  forks  but  little  beyond  the  middle 
of  the  proximal  half  of  the  tegmina,  and  the  two  forks  are  of  aboiz^ 
equal  importance;  the  upper,  which  must  be  regarded  as  the  first? 
branch,  having  three  simple  or  forked  inferior  offshoots  occupying  the 
apex  of  the  tegmina;  the  other  two  superior  offshoots,  one  simple,  the 
other  deeply  forked.    The  intemomedian  vein  is  very  gently  arcuate 
and  reaches  far  beyond  the  middle  of  the  distal  half  of  the  tegmina,  and  ^  , 
has  only  three  or  four  longitudinally  oblique,  simple  or  forked  branches.    4 
The  anal  furrow  is  very  slightly  impressed,  somewhat  strongly  arcuate,    1 
and  terminates  scarcely  beyond  the  proximal  third  of  the  tegmina; 
the  anal  veins  are  few  in  numbers,  simple,  equidistant,  and  arcuate, 
parallel  to  the  anal  furrow.    The  surface  of  the  tegmina  is  blackish 
brown,  and  shows  in  places  the  feeblest  pqssible  signs  of  fine  and  close 
cross  lining. 

Length  of  fragment,  15.6  mm.;  probable  length  of  tegmina,  17  mm.; 
breadth,  5.65  mm. 

A  single  specimen  and  its  reverse  collected  by  myself  in  the  Waynes- 
burg  coal  (Lower  Permian)  of  Cassville,  W.  Ya.,  shows  the  whole  of 
one  of  the  tegmina  excepting  the  extreme  base  and  the  inner  margin* 
No.  2187  and  2188,  United  States  Geological  Survey. 

12.  Gerablattina  eversa  sp.nov. 

PI.  X,  fig.  14. 

The  tegmina  of  this  spscies  are  broadest  at  about  the  middle  of  the 
proximal  half,  and  therefore  taper  apparently  very  slowly  to  the  ax>ex, 
and  are  presumably  about  two  and  one-half  times  longer  than  broad; 
but  as  in  the  only  specimen  known  most  of  the  margin  is  los%,  much 
is  conjectural  in  this  respect.  Assuming,  what  can  riot  be  far  wrong, 
that  our  restoration  of  the  outline  is  correct,  the  mediastinal  area, 
which  is  of  normal  width  and  similar  to  that  of  the  next  preceding 
species,  terminates  at  about  the  middle  of  the  distal  half  of  the  teg- 
mina and  the  vein  has  six  or  seven  straight,  longitudinally  oblique, 
simple  branches.  The  scapular  vein  must  terminate  about  at  the 
apex  of  the  tegmina,  being  broadly  arcuate,  with  only  two  or  three 
longitudinal,  broadly  arcuate  branches,  the  first  of  which,  arising  near 
the  middle  of  the  proximal  half  of  the  tegmina,  is  very  deeply  forked. 
The  externomediau  vein  is  nearly  straight  and  oblique,  with  two  or 
three  broadly  arcuate  longitudinal  branches,  simple  or  forked.  The 
intemomedian  vein  runs  in  a  straight,  oblique  course,  parallel  to  the 
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last,  to  about  the  middle  of  the  distal  half  of  the  tegmina,  and  has 
only  foar  or  five,  mostly  simple,  arcuate,  oblique  branches,  the  area 
rapidly  diminishing  in  diameter  as  the  vein  arises  high  up  in  the  teg- 
miDa.  The  anal  fiirrow  is  very  strongly  arcuate,  rather  sharply  but 
^isj^l  very  deUcately  incised,  and  terminates  but  little  beyond  the  middle  of 
the  proximal  half  of  the  tegmina.  The  surfjicje  is  black  and  shows  no 
sign  whatever  of  any  cross  lining. 

Length  of  fragment,  11.5  mm.;  probable  length  of  tegmina,  15.4  ram.;, 
breadth,  6.2  mm. 

The  single  specimen  shows  but  little  more  than  half  of  one  of  the 
tegmina,  with  the  shoulder,  anal  area,  and  a  large  part  of  the  apex, 
with  more  than  the  distal  half  of  both  costnl  and  inner  margins,  and, 
the  under  surface  being  exposed,  is  crossed  by  the  veins  of  the  over- 
lying but  imperfect  hind  wing.    It  comes  from  the  Waynesburg  coal 
(Lower  Permian)  of  Cassville,  W.  Va.,  and  is  from  the  collection  of 
Mr.  E.  D.  Lacoe,  where  it  bears  the  number  2145a. 

13.  Gerablattina  deducta  sp.  nov. 

PI.  X,  fig.  15. 

The  tegmina,  as  restored,  are  long  elliptical,  of  very  regular  outline^ 
probably  tapering  as  much  basally  as  apically,  and  about  three  times 
as  long  as  broad.  The  costal  margin,  beyond  the  extreme  basal  nar- 
rowing of  the  tegmina  (which  is  exceptionally  great),  is  very  gently  and 
regularly  arcuate;  the  other  margins  are  lost  in  the  only  specimen 
knoTvn.  The  mediastinal  vein  extends  to  the  end  of  the  fragment  and 
certainly  to  far  beyond  the  middle  of  the  distal  half  of  the  tegmina;  it 
has  lialf  a  dozen  arcuate  and  rather  long,  simple  or  forked  branches,  and 
is  itself  rather  far  removed  from  the  margin.  The  scapular  vein  proba- 
bly terminates  exactly  at  the  apex  of  the  tegmina,  first  forks  at  some  dis- 
tance before  the  middle,  with  two  main  stems  of  about  equal  value,  the 
branebes  being  nearly  longitudinal  and  on  the  margin  about  seven  or 
eiglit  i  n  number.  The  extemomedian  vein  first  branches  about  opposite 
the  scapular  vein,  and  has  only  two  or  three  branches,  but  the  first 
branch  is  compound,  its  branchlets  divergent,  so  that  it  occupies  a  con- 
siderable space  and  probably  sends  at  least  halt  a  dozen  branchlets  to 
the  naargin.  The  internomedian  vein  is  regularly  arcuate,  and  termi- 
nates before  the  middle  of  the  distal  halt  of  the  tegmina,  and  has  only 
four  or  iBlve  simple,  equidistant,  gently  arcuate  branches.  The  anal  fiir- 
row is  very  gently  impressed,  roundly  bent  well  beyond  the  middle,  and 
strikes  the  margin  at  the  end  of  the  proximal  third  of  tlie  tegmina. 
The  surface  is  dark  brown  and  everywhere  shows  delicate  cross  lines 
between  the  veins,  very  closely  crowded  and  straiglit. 

Length  of  fragment,  11  mm.;  probable  length  of  tegmina,  13.7  mm.; 
breadth,  4.5  mm. 
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The  single  specimen  lacks  the  anal  area,  the  apical  sixth  of  the  teg- 
inina  and  most  of  the  inner  margin  for  a  fifth  the  width  of  the  tegmina. 
It  comes  from  the  Waynesburg  coal  (Lower  Permian)  of  Gassville,  W. 
Ya.,  and  is  in  the  collection  of  Mr.  R.  D.  Lacoe,  with  the  number  2146a. 

14.  Gbbablattina  soapularis. 
PI.  X,  fig.  7. 

Gerahlattina  acapularis  Scudd.,  Bull.  U.  S.  Geol.  Surv.,  No.  101,  19,  pi.  2,  fig.  I  (1893). 

From  the  Lower  ( ?)  Productive  Coal-measures  of  Pawtucket,  R.  I. 

15.  Gerablattina  fraterna. 
PL  X,  fig.  16. 

Gerahlattina  fraterna  Scudd.,  Bull.  U.  S.  Geol.  Surv.,  No.  101, 19-20,  pi.  2,  figs,  d,  e(1893). 

From  the  Lower  ( f )  Productive  Coal-measures  of  Silver  Spring,  East 
Providence,  R.  I. 

16.  Gerablattina  radiata  sp.  nov. 

PL  XI,  fig.  1. 

A  single,  nearly  perfect  fore  wing,  but  with  the  tip  destroyed.  It  is 
a  little  more  than  twice  as  long  as  broad,  with  widely  radiating  veins; 
the  costal  margin  is  strongly  arcuate,  especially  on  the  proximal  half, 
the  inner  margin  nearly  straight,  and  the  tip  probably  roundly  pointed. 
The  mediastinal  area  extends  almost  to  the  end  of  the  preserved 
I)ortion  and  probably  to  the  apical  sixth  of  the  tegmina,  and  the 
vein  has  few,  remarkably  longitudinal,  mostly  simple  veins,  though  the 
middle  ones  arise  from  a  longitudinal  subbasal  branch  which  simulates 
the  main  vein.  The  scapular  v^in  is  somewhat  as  in  the  genus  Archi- 
mylacris,  for  it  is  strongly  arcuate,  throughout  parallel  with  the  cos- 
tal margin,  and  terminates  distinctly  below  the  apex  of  the  tegmina, 
though  it  apparently  does  not  sweep  upward  at  tip,  to  judge  from  the 
veins  next  the  distal  end  of  the  specimen;  it  first  forks  at  about  the 
end  of  the  proximal  third  of  the  tegmina,  and  has  three  or  four  longi- 
tudinal branches,  simple,  deeply  forked,  or  compound.  The  externo- 
median  vein,  very  strongly  arcuate  in  the  proximal  third  of  the  teg- 
mina, is  thereafter  straight  and  has  but  three  simple,  subequidistant 
branches  i)arallel  to  the  main  scapular  vein,  the  first  arising  a  little 
before  the  middle  of  the  tegmina.  The  internomedian  vein  is  straight 
bej'ond  the  proximal  third  of  the  tegmina  and  terminates  only  a  little 
before  the  distal  third  of  the  same,  with  four  straight  oblique  branches, 
the  first  very  deeply  forked,  the  others  simple.  The  anal  furrow  is 
gently  arcuate  beyond  the  very  strongly  arcuate  base  and  end's  with 
the  proximal  third  of  the  tegmina;  the  veins  are  few,  simple,  and  bent 
arcuate.  The  veins  are  discolored  with  black  on  a  blackish  castaneous 
ground,  and  there  is  everywhere  a  feeble  tracery  of  cross  lines. 
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Liengtli  of  fragment,  13.5  mm.  ^  probable  length  of  tegmina,  15.5  mm. ', 
breadth,  6.75  mm. 

This  species  is  slenderer  than  those  which  here  follow  it,  due  to  the 
tapering  of  the  tegmina  beyond  the  basal  third,  and  is  remarkable  for 
the  downward  coarse  of  the  scapular  vein,  which  carries  it  below  the 
apex  of  the  tegmina. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va. 
Mr.  B.  D.  Lacoe;  one  specimen,  No.  2147a. 

17.  Gerablattina  lata  sp.  nov. 

PL  XI,  lig.  2. 

Kepresented  by  a  single,  almost  perfect  specimen  of  one  of  the  teg- 
mina; this  is  only  twice  as  long  as  broad,  of  somewhat  regular  oboyate 
form,  the  costal  margin  pretty  regularly  arcuate,  the  apex  broadly 
rounded,  the  inner  margin  straight.  The  mediastinal  area  is  tolerably 
broad  and  extends  to  beyond  tlie  middle  of  the  apical  third  of  the 
tegmina,  tapering  only  in  its  extreme  portion,  where  the  mediastinal 
vein,  hitherto  parallel  to  the  costal  margin,  curves  rather  strongly 
upward;  the  area  is  filled  with  simple  or  simply  and  not  deeply  forked, 
strongly  oblique  nervules,  rather  few  in  number  but  somewhat  closely 
crowded  by  their  obliquity.  The  scapular  vein,  first  forking  but  little 
before  the  middle  of  the  tegmina,  is  strongly  sinuous,  with  four,  at  origin 
rather  distant  branches,  which  are  arcuate  and  upcurved  and  mostly 
simple  and  closely  crowded.  The  externomediau  vein  is  even  more 
strongly  sinuous,  with  but  three  simple  or  forked  branches,  occupying 
on  the  apical  margin  from  the  extreme  apex  downward  even  less  space 
than  do  the  scapular  nervules  above  the  apex.  The  internomedian  vein 
is  similarly  sinuous  and  parallel  to  the  externomediau,  and  has  seven 
generally  simple,  sometimes  simply  forked,  oblique,  nearly  straight  or 
gently  arcuate  branches,  the  area  itself  rapidly  narrowing  beyond  the 
base.  The  anal  area  is  very  gently  vaulted  with  a  strongly  impressed, 
arcuate,  anal  furrow,  terminating  at  about  the  end  of  the  basal  two- 
fifths  of  the  tegmina;  the  anal  veins  are  few,  distant,  strongly  arcu- 
ate, and  subparallel  to  the  anal  furrow.  The  surface  of  the  tegmina 
is  uniformly  piceous  throughout,  and  well  marked  with  pronounced 
but  exceedingly  delicate  and  closely  crowded  tremulous  cross  lines. 

Length,  12.5  mm. ;  breadth,  6.25  mm. 

Represented  by  one  specimen  from  the  Waynesburg  coal  (Lower  Per- 
mian) of  Cassville,  W.  Va.,  in  the  collection  of  Mr.  E.  D.  Lacoe,  bearing 
the  number  2148a. 
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18.  Gerablattina  rotundata  sp;  nov. 

PL  XI,  fig.  3. 

This  species,  represented  by  a  single  specimen  broken  at  base,  closely 
resembles  O.  Za<a  in  general  appearance,  having  precisely  the  same  form 
except  a  straighter  costal  margin,  and  being  of  the  same  size.  It  is 
slightly  more  than  twice  as  long  as  broad,  with  the  costal  margin 
straight  in  the  middle  half,  the  apex  very  broadly  rounded,  and  the  anal 
margin  straight  before  the  apical  curve.  The  mediastinal  vein  is  almost 
perfectly  straight,  so  that  the  area  is  triangular  and  terminates  barely 
before  the  middle  of  the  distal  half  of  the  tegmina;  the  branches  of  the 
vein  are  rather  few,  mostly  simple,  straight  and  oblique.  The  scapular 
vein  is  gently  sinuate  and  terminates  exactly  at  the  apex  of  the  tegmina; 
it  first  forks  just  before  the  end  of  the  proximal  third  of  the  tegmina, 
and  by  the  middle  of  the  tegmina  has  sent  out  three  longitudinally 
oblique,  simple,  doubly  forked,  or  compound  branches,  and  itself  forks 
once  near  the  tip,  so  that  nearly  a  dozen  branches  fall  on  the  upper  half 
of  the  rounded  apical  margin  of  the  tegmina.  The  extemomedian  vein 
is  similarly  sinuate  and  emits  three  variably  forked  branches,  farther 
from  the  base  than  the  scapular  branches,  but  nearly  as  numerous  on 
the  margin  as  they.  Internomedian  vein  broadly  arcuate  but  reaching 
out  to  the  same  distance  as  the  mediastinal  vein^  with  four  or  five  simple, 
nearly  straight,  oblique  branches,  traced  with  exceptional  fineness  on 
the  stone.  Anal  furrow  not  very  deeply  incised,  straight  beyond  the 
arcuate  basal  portion,  striking  the  margin  not  far  before  the  middle  of 
the  tegmina;  the  anal  area  is  obliterated.  With  the  exception  of  the 
internomedian  area,  the  veins  are  rather  deeply  incised  and  black, 
though  not  margined,  and  the  whole  of  the  surface  of  the  tegmina  is 
nearly  black;  there  is  a  feeble  sign  or  two  of  transverse  cross  lines  in 
the  apical  part  of  the  tegmina. 

Length  of  tegmina,  lOmm. ;  breadth,  4.9. 

This  species  is  readily  distinguished  from  G.  lata^  its  nearest  ally,  by 
the  straight  mediastinal  vein  and  arcuate  instead  of  sinuate  interno- 
median vein. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Gassville,  W.  Va. 
Mr.  E.  D.  Lacoe,  No.  2149a. 

19.  Gerablattina  ovata  sp.  nov. 

PI.  XI,  fig.  4. 

The  only  fragment  preserved  is  broken  at  the  base  of  the  tegmina, 
but  their  shape  can  almost  certainly  be  restored,  showing  them  to  have 
been  of  a  very  distinctly  ovate  form,  about  twice  as  long  as  broad,  with 
the  costal  margin  very  regularly  and  rather  strongly  convex  and  the 
inner  margin  equally  convex  in  the  apical  half,  producing  an  ovate 
tip.     The  mediastmal  vein  is  sinuous  and  terminates  at  about  the 
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middle  of  the  apical  half  of  the  tegmiua,  is  rather  distant  from  the 
margin,  and  has  but  four  or  five  simple  or  simply  forked  and  rather 
long,  rather  oblique  branches.  The  scapular  vein  is  rather  strongly 
sinnons,  terminates  barely  above  the  apex  of  the  tegmina,  begins  to 
fork  at  some  distance  before  the  middle  of  the  tegmina,  and  has  four 
simple,  in  one  case  deeply  forked,  nearly  straight  but  slightly  sinuous, 
oblique  branches.  The  extemomedian  vein,  beyond  the  arcuate  base, 
is  nearly  straight,  begins  to  fork  at  about  the  middle  of  the  tegmina, 
and  has  four  simple  or  medially  forked,  straight,  longitudinal  branches. 
The  internomedian  vein  is  parallel  to  the  extemomedian,  and  terminates 
in  the  middle  of  the  apical  two-fifths  of  the  tegmina,  with  five  straight 
or  gently  arcuate,  oblique,  distant  branches,  of  very  unequal  length, 
since  the  area  rapidly  narrows  from  base  to  apex.  Only  a  little  of  the 
anal  fiirrow  can  be  seen,  but  it  plainly  terminates  but  a  little  way  before 
the  middle  of  the  inner  border.  The  surface  of  the  tegmina  is  uniform 
in  coloring  and  transversely  cross  lined,  as  in  the  preceding  species. 

Length  of  fragment,  13.5  mm. ;  probable  length  of  tegmina,  14.5  mm. ; 
undth,  7  mm. 

This  species  is  closely  allied  to  O.  lata,  but  is  of  a  distinctly  difl'erent 
form  from  the  tapering  of  the  apical  half  of  the  tegmina,  which  is 
scarcely  in  the  least  perceptible  in  the  preceding  species,-  the  veins 
again  are  more  longitudinal  and  less  arcuate,  and  the  neuration  is  also 
more  scant. 

The  single  specimen,  represented  by  obverse  and  reverse,  comes  from 
the  Waynesburg  coal  (Lower  Permian)  of  Cassville,  W.  Va.,  and  is  in 
the  collection  of  Mr.  B.  D.  Lacoe,  bearing  the  number  2150  Or-b. 

20.  Gebablattina  minima  sp.  nov. 

PI.  XI,  fig.  5. 

The  tegmina  would  be  pretty  regularly  elliptical  in  form  were  it  not 
for  the  square  shoulder  formed  by  the  anal  area,  but,  disregarding  that, 
would  taper  more  apically  than  basally.  The  costal  margin  is  very 
regularly  and  considerably  arcuate,  but  more  strongly  at  base  than  at 
apex ;  the  inner  margin  is  nearly  straight  to  the  middle  of  the  distal 
half  of  the  tegmina  and  then  is  as  arcuate  as  the  costal  margin,  form- 
ing a  bluntly  subacuminate  tipj  the  tegmiua  are  scarcely  more  than 
twice  as  long  as  broad  and  exceptionally  small  for  a  Paleozoic  cock- 
roach, being  indeed  the  smallest  known  in  this  country,  except  one 
Permian  species.  The  mediastinal  area  is  of  excessive  breadth,  reach- 
inf^  almost  to  the  middle  line  of  the  tegmina,  at  its  widest  expansion ; 
the  vein  is  rather  strongly  sinuate  and  reaches  almost  to  the  middle  of 
the  distal  fourth  of  the  tegmina  5  its  branches  are  subparallel,  oblique, 
gently  arcuate,  generally  simi)le  but  sometimes  deeply  forked,  and 
about  a  dozen  in  number.  The  scapular  vein  is  insignificant  and  closely 
parallel  to  the  mediastinal  vein 3  it  forks  only  just  before  the  middle  of 
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the  distal  half  of  the  tegmina  and  has  but  two  simple  branches,  occupy- 
ing on  the  margin  only  half  the  narrow  space  lying  between  the  end 
of  the  mediastinal  area  and  the  extreme  apex  of  the  tegmina.  The 
externomedian  vein  is  also  sinuate  in  the  same  sense,  first  forks  at 
about  the  middle  of  the  tegmina,  and  has  only  three  simple  or  forked 
branches,  widely  separated  at  base.  The  intemomedian  vein  is  com- 
pound; its  principal  portion  is  nearly  straight,  but  at  the  middle  of  the 
tegmina  it  has  a  superior  apically  forked  branch  which  extends  its  area 
farther  out  than  the  mediastinal  area,  the  main  stem  having  half  a 
dozen  rather  distant,  parallel,  transversely  oblique,  nearly  straight,  con- 
stantly shortening  branches.  The  anal  furrow  is  distinctly  impressed, 
but  more  by  the  moderate  vaulting  of  the  anal  area  than  by  its  own 
incision,  is  very  strongly  and  regularly  arcuate,  and  strikes  the  margin 
at  about  the  distal  end  of  the  second  fifth  of  the  tegmina;  the  anal 
veins  are  numerous,  closely  crowded,  subsinuate,  parallel,  longitudi- 
nally oblique  and  mostly  simple.  The  surface  of  the  tegmina  is  black 
and  in  places,  particularly  in.  the  intemomedian  area,  there  are  the 
feeblest  possible  traces  of  excessively  fine  and  closely  crowded  straight 
cross  lines. 

Length  of  tegmina,  9.75  mm. ;  breadth,  4.7  mm. 

This  species  is  most  nearly  aUied  to  O.  ovatUj  but  the  shape  of  the 
tegmina  and  the  relative  importance  of  the  mediastinal  and  intemome- 
dian areas  are  very  different. 

The  single  specimen  known,  with  its  reverse,  is  completely  preserved, 
and  was  obtained  by  myself  in  the  Lower  Barren  Coal-measures  of  Ohio, 
less  than  100  feet  above  the  crinoidal  limestone,  in  the  valley  of  Wills 
Creek,  Eichmond,  Jefferson  County.  Nos.  2183  and  2184,  United  States 
Geological  Survey. 

21.  Gerablattina  fascigeba. 

Blattina  fasdgera  Scudd.,  Proo.  Bost.  Soc.  Nat.  Hist.,  XIX,  238-239  (1878). 
Gerablattina  fasdgera  Scudd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  113-115,  pi.  6,  figs  1 
2  (1879) ;  Foss.  Ins.  N.  A.,  I,  133-135,  pi.  6,  figs.  1,  2  (1890). 

This  is  the  oldest  known  Paleozoic  cockroach. 

From  the  Interconglomerate  or  Millstone  Grit  of  Oampbell's  Ledge, 
near  Pittston,  Pa. 

11.  Genus  ANTHRACOBLATTINA. 

AnIhracoMattina  Scudd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  87-88  (1879);  Foss.  Ins. 
N.  A.,  I,  107-108  (1890). 

This  is  rather  a  characteristic  European  type  of  Blattinarise,  for  it 
there  holds  a  second  place,  while  of  the  fourteen  known  species  only 
two  are  American.  The  geologic  range  is  the  same  in  the  two  coon- 
tries,  and  though  in  Europe  it  culminates  toward  the  close  of  the  Car- 
boniferous period,  the  culmination  is  in  no  sense  striking,  as  it  is  in 
some  genera.     In  our  own  country  one  of  the  species  occurs  in  the 
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Xiowest  Productive  Goal-measares  of  the  Western  Interior  coal-basin  iii 
Missouri,  the  other  in  the  Permian  of  West  Virginia.  The  genus  has 
not  before  been  recognized  in  America. 

Table  of  the  species  of  Anthracoblattina, 

Large  species,  the  tegmina  exceediiig  25  mm.  in  length;  scapular  vein  first  forking 
far  earlier  than  the  externomedian 1 .  A.  americana. 

Small  Bpecies,  the  tegmina  less  than  12mm.  in  length;  scapular  and  oxtemomedian 
veins  firsc  forking  at  about  the  same  distance  from  the  base 2.  A.  viryinienaia, 

1.  Anthracoblattina  Americana  sp.  nov. 

PL  XI,  fig.  7. 

« 

The  basal  half  or  thereabouts  of  a  large  fore  wing  represents  appar- 
ently a  species  of  Anthracoblattina,  a  genus  hitherto  unknown  in 
America;  the  form  of  the  tegmina  can,  of  course,  not  be  told  with  cer- 
tainty, but  I  have  attempted  to  restore  the  probable  outline  from  the 
curves  of  that  i)ortion  of  the  costal  and  inner  margins  which  is  preserved 
and  from  the  course  of  the  principal  veins.  The  tegmina  are  broad  with 
a  broad  well-rounded  shoulder  and  a  gently  arcuate  costal  and  nearly 
straight  inner  margin;  they  are  probably  a  little  more  than  twice  as 
long  as  broad,  and  the  broadest  portion  is  a  little  beyond  the  middle 
of  the  anal  area.  The  mediastinal  area  is  remarkably  broa<l,  occupying 
at  thft  base  of  the  wing  fully  one-half  its  width,  narrowing  at  first, 
'  afterwards  remaining  nearly  equal  to  a  little  before  the  middle  of  the 
wing,  when  it  tapers  somewhat  rapidly,  and  probably  terminates  at 
the  end  of  the  middle  third  of  the  tegmina,  the  vein  having  thus  a 
broadly  sinuous  course,  and  throwing  oif  at  regular  intervals  a  series 
-  (four  or  five  are  visible)  of  long,  straight,  simple,  oblique  branches. 
The  scapular  vein  runs  at  the  extreme  base  as  close  as  possible  beside 
the  externomedian  vein,  parts  fiom  it  before  the  middle  of  the  anal 
area,  and  thereafter  runs  at  first  parallel  to  the  costal  margin ;  it  sends 
off  its  first  branch  before  the  end  of  the  basal  third  of  the  tegmina,  its 
second  a  little  before  the  middle  of  the  tegmina,  the  first  foiliiDg  be- 
fore the  origin  of  the  second  branch;  more  than  this  can  not  certainly 
be  said  from  the  imperfect  nature  of  the  fragment,  but  it  would  appear 
from  the  course  of  the  veins  beside  it  that  it  occupies  on  the  costal 
I  margin  all  the  portion  lying  between  the  mediastinal  area  and  the 
extreme  tip  of  the  tegmina.  The  externomedian  vein  is  strongly  arcu- 
ate and  first  forks  opposite  the  first  fork  of  the  first  branch  of  the  scap- 
ular vein,  and  from  its  course  and  that  of  the  adjoining  veins  it 
apparently  forks  longitudinally  in  tUe  apical  half  of  the  tegmina  and 
occupies  on  the  margin  a  space  considerably  less  than  that  of  the 
scapular  vein.  The  interuomedian  vein  runs  exactly  parallel  to  the 
externomedian,  and  apparently  terminates  somewhat  beyond  the  mid- 
dle of  the  outer  half  of  the  tegmina;  in  the  portion  which  remains  it 
B11ILI24 9 


130  AMERICAN   FOSSIL   COCKKOACUES. 

emits  two  compound,  geutly  arcuate  branches,  each  of  them  forking 
doubly  before  the  middle  of  the  tegmina.  The  anal  furrow  is  deeply  and 
sharply  impressed,  very  strongly  arcuate,  almost  bent  at  right  angles 
in  its  proximal  half,  beyond  nearly  straight,  terminating  on  the  margin 
just  beyond  the  basal  third  of  the  tegmina;  the  anal  area  is  occupied 
by  but  few  veins  and  these  at  considerable  distance  from  the  anal  far- 
row; they  are  forked  or  doubly  forked,  and  run  in  a  longitudinally 
oblique  direction,  that  nearest  the  anal  furrow  passing  a  little  above 
the  middle  of  the  area  and  somewhat  arcuate  in  the  same  sense  as  the 
anal  furrow. 

Length  of  fragment,  15.5  mm.;  probable  length  of  tegmina,  30  mm.; 
breadth,  14.5  mm. 

The  extreme  width  of  the  mediastinal  area  separates  this  at  once 
from  any  of  the  European  species  of  Anthracoblattina. 

From  a  coal  bank  near  Clinton,  Mo.,  belonging  to  the  Lowest  Pro- 
ductive Coal-measures.    Mr.  E.  D.  Lacoe;  one  sx>ecimen.  No.  2137a. 

2.  Anthracoblattina  virginibnsis. 

PI.  XI,  fig.  8. 

A  nearly  perfect  fore  wing  represents  a  second  species,  remarkable 
for  .the  brevity  of  the  internomedian  area;  the  tegmina  are  smaller  and 
stouter  than  usual  in  this  genus,  being  but  little  more  than  twice  as 
long  as  broad,  obovate,  probably  with  broadly  rounded  apex;  tile  cos- 
tal margin  is  scarcely  arcuate  except  at  the  extremities.  The  medias- 
tinal area  is  distinctly  less  than  one-third  the  breadth  of  the  tegmina^  ] 
at  first  equal,  but  gradually  approaching  the  margin  in  its  distal  halif 
by  the  arcuation  of  the  main  vein,  which  reaches  the  border  just  before  . 
the  middle  of  the  distal  half  of  the  tegmina;  there  are  about  five  longi- 
tudinally oblique,  generally  simple,  nearly  straight  branches.  The  scap- 
ular vein  is  broadly  sinuous,  being  at  the  base  strongly,  at  the  s^pei 
feebly,  arcuate,  terminating  at  the  apex  of  the  tegmina;  it  first  forks 
well  before  the  middle  of  the  tegmina  and  has  about  four  mostly  deeply 
forked,  feebly  arcuate  branches,  which  have  much  tlie  direction  of  those  « 
of  the  mediastinal  area.  The  externoinedian  vein  forks  fully  as  soon 
as  the  scapular  vein  and  has  more  branches,  the  first  of  which  is  com- 
pound (the  others  not  fully  preserved).  The  internomedian  area  is 
exceptionally  short  for  an  Anthracoblattina,  the  main  vein  being  rather 
strongly  arcuate  and  terminating  not  far  beyond  the  middle  of  the  teg- 
mina; it  has  four  gently  arcuate  mostly  simple  branches.  The  anal  finr- 
row  is  strongly  and  very  regularly  arcuate,  not  very  deeply  impressed, 
and  terminates  not  far  from  the  end  of  the  proximal  third  of  the  teg- 
mina; the  anal  area  is  not  preserved  and  the  other  parts  of  the  imme- 
diate base  are  destroyed.  The  surface  or  the  tegmina  is  fi.nely,  but 
not  very  closely,  cross-lined,  except  in  the  internomedian  and  the  basal 
portion  of  the  externomedian  area,  where  it  is  irregularly  and  not  very 
delicately  reticulate. 
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Liengtb  of  fragment,  10.5  mm.;  probable  length  of  tegmina,  12  mm.; 
breadth,  5.4  mm. 

This  species  differs  from  the  European  species,  but  perhaps  to  a  less 
extent  from  the  single  other  American  species,  in  the  brevity  of  the 
internomedian  area^  It  is  the  smallest  species  of  the  genus,  which  con- 
tains some  of  the  largest  of  Paleozoic  cockroiiches,  but  it  is  not  much 
smaller  than  the  European  A.  remigi%  from  Ousel. 

From  the  Wayuesburg  coal  (Lower  Permian),  of  Oassville,  W.  Va, 
Mr.  R.  B.  Lacoe;  one  specimen,  No.  2138  a^h, 

12.  Genus  UEUMATOBLATTINA. 

^ermato&Zattina  Scadd.,  Mem.  Boat.  Soc.  Nat.  HiRt.^III,  115  (1879);  Foss.  Ins.  N.  A., 
J,  135  (1890). 

This  genus  was  founded  upon  a  couple  of  species  from  the  Coal- 
measui^es  of  Germany,  and  one  has  since  been  added  from  the  Scottish 
coal  field.  It  seems  to  be  confined  to  the  uppermost  Carboniferous  beds 
and  the  Permian.    No  American  species  have  yet  been  detected. 

13.  Genus  PKOGONOBLATTINA. 

Progonohlattina  Scadd.,  Mem.  Host.  Soc.  Nat.  Hist.,  Ill,  118-119  (1879);  Foss.  Ins. 
N.  A.,  I,  138-139  (1890). 

This  genus  was  founded  upon  a  couple  of  European  species,  one 
occarring  at  the  very  top  of  the  Carboniferous  series  in  Germany,  the 
other  lower  down,  but  in  the  Productive  Coal-measures  of  Switzerland. 
None  have  since  been  added  in  Europe,  and  until  now  none  have  been 
found  in  America,  but  we  are  here  able  to  add  a  representative  from 
this  country.  It  cobaes  from  the  Lowest  Productive  Coal-measures  of 
the  Eastern  Interior  coal  field  in  Illinois.  The  American  species,  how- 
ever, departs  less  widely  than  the  European  from  the  other  Pal^eoblat- 
tariae  in  the  more  normal  extent  of  the  internomedian  area,  which  here 
reaches  to  the  distal  end  of  the  middle  third  of  the  tegima. 

PROaONOBLATTINA  COLUMBIANA. 
PI.  XI,  fig.  9. 

The  tegmina  are  of  a  graceful  form,  very  elongate  oval,  but  with  the 
inner  side  for  the  greater  part  straight,  broadest  at  the  end  of  the 
proximal  third,  tapering  gradually  to  a  rounded,  scarcely  pointed 
apex;  both  tegmina  are  perfectly  preserved,  but  the  neuration  of  one 
is  partly  lost  in  unimportant  places;  the  breadth  is  to  the  length  about 
as  1 :  2.6.  The  costal  margin  is  very  regularly  and  considerably  arcu- 
ate, the  base  ovately  rounded  and  the  inner  margin  straight  for  two- 
thirds  the  length  of  the  tegmina,  unaffected  by  the  anal  area.  The 
mediastinal  area  is  vittate,  the  vein  extending  slightly  beyond  the 
middle  of  the  tegmina  and  the  seven  or  more  branches  mostly  Simple, 
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but  sometimes  deeply  forked,  increasingly  obliqae  distally.  The  scapu- 
lar vein  is  strongly  and  pretty  unitbrmly  sinuoas,  terminating  just 
above  the  apex  of  the  tegmina;  on  one  wing  it  begins  to  branch  far 
toward  the  base  of  the  tegmina  as  in  the  other  species  of  the  genus,  but 
on  the  other  it  does  not  branch  until  about  the  end  of  the  proximal 
third  of  the  tegmina;  yet  in  the  former  case,  the  right  side,  the  vein  is 
much  less  numerously  branched  than  in  the  other,  although  at  the  same 
time  more  strongly  sinuous,  permitting  by  its  recession  from  the  margin 
space  for  a  larger  number  of  offshoots;  but  on  this  side,  as  also  in  the 
other  species  of  Progonoblattina,  the  branches  are  more  nearly  longitudi- 
nal, by  which  they  are  reduced  in  number;  on  the  left  fore  wing,  on  the 
contrary,  they  are  decidedly  oblique  and  excepting  the  compound  basal 
branch  are  all  simple.  The  main  course  of  the  externomedian  vein  is, 
of  course,  that  of  the  preceding;  it  first  branches  not  far  from  the  mid- 
dle«of  the  tegmina,  its  branches  slightly  arcuate  and  nearly  longitudi- 
nal, the  first  compound,  the  others  simple.  The  internomedian  vein  is 
regularly  and  gently  arcuate  throughout,  terminating  at  about  the  dis- 
tal end  of  the  middle  third  of  the  tegmina,  and  has  five  subequidistant,  , 
nearly  straight,  oblique  branches.  The  anal  furrow  is  strongly  and 
regularly  arcuate,  deeply  impressed,  especially  toward  the  base,  and 
strikes  the  margin  a  little  beyond  the  end  of  the  proximal  third  of  the 
tegmina;  the  half  dozen  anal  veins  are  simple,  arcuate,  subequidistant, 
parallel. 

The  pronotal  shield  is  also  preserved,  slightly  distorted  by  pressure. 
It  was  apparently  subtruncate  at  base,  less  than  twice  as  broad  as  long, 
strongly  convex  in  front;  it  appears  also  to  have  been  considerably 
vaulted  and  to  have  had  a  large  discal,  transverse,  quadratic  impres- 
sion, nearly  twice  as  broad  as  long,  and  there  is  also  trace  of  a  fine 
margination  around  all  but  the  base. 

The  impression  of  some  of  the  legs,  and  especially  of  the  hind  pair, 
appears,  but  only  enough  to  say  that  they  were  slender  and  of  a  normal 
length. 

Length  from  front  of  prothorax  to  tip  of  closed  tegmina,  26  mm. ;  of 
tegmina,  20.75  mm. ;  breadth  of  same,  8  mm. ;  of  overlapping  tegmina, 
14.25  mm. ;  of  prothorax,  9.75  mm. ;  length  of  hind  femora,  6.5  mm. ; 
breadth  of  same,  1.75  mm.;  length  of  hind  tibia,  4.5  mm.;  of  tarsi, 
6.5  mm. 

The  single  specimen  known  lies  in  a  natural  position,  with  all  the 
exposed  parts  preserved,  and  occurs  with  its  reverse  in  the  center  of  a 
nodule  from  the  Lowest  Productive  Coal-measures  of  Mazon  Creek, 
Illinois.    It  was  received  for  study  from  Mr.  William  Gurley. 
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14.  Genus  OEYCTOBLATTINA. 

Oryeiohlattina  Scadd.,  Mem.  Boat.  Soc.  Nat.  Hist.,  Ill,  121-122  (1879);  Foss.  Ins. 
N.  A.,  1, 141-142  (1890). 

Five  species  of  this  genus  are  now  known — three  from  Europe  and 
two  from  North  America.  The  European  species  are  found  in  later 
rocks  than  the  American,  one  occurring  in  Dyassic,  the  other  two  in 
Upi>er  Carboniferous  deposits.  One  of  our  two  species,  indeed,  is 
found  in  the  Barren  Coal-measures  of  tlie  Western  Interior  coal  basin, 
in  Missouri,  but  the  other  in  the  Lowest  Productive  Coal-measures  of 
the  Eastern  Interior  coal  basin  in  northern  Illinois.  The  type  is  a  very 
X>ecn1iar  one,  and  the  resemblance  of  one  of  our  species  (the  younger) 
to  the  European  is  very  striking,  although  it  is  still  very  clearly 
distinct;  it  comes  also  from  a  similar  horizon. 

Table  of  the  species  of  Oryctoblattina. 

Scapnlar  vein  with  its  first  branch  running  close  and  ])arallel  to  the  mediastinal 
thronghont 1.  O.  occ.dua. 

Scapnlar  vein  before  branching  diverging  widely  from  the  mediastinal,  only  its  first 
branch  snbparallel  to  the  mediastinal 2.  O.  laqueata, 

1.  Oryctoblattina  occidua. 

Oryctoblattina  occidua  Scndd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  37  (1885);  Mem. 
Boat.  JSoc.  Nat.  Hist.,  IV,  414-415,  pi.  32,  fig.  3  (1890) ;  Foss.  Ins.  N.  A.,  I,  390-391, 
pi.  24,  fig.  3  (1890). 

Lowest  Productive  Coal-measures  of  Mazon  Creek,  Illinois. 

2.  Oryctoblattina  laqueata  sp.  nov. 

PL  XI,  fig.  6. 

Tegmina  only.  The  tegmina  are  of  an  elongate  oval  form,  broadest 
at  the  end  of  tte  basal  third,  considerably  less  than  three  times  as  long 
as  broad;  the  costal  margin  is  strongly  arcuate,  especially  at  base,  the 
inner  margin  gently  arcuate,  the  apex,  which  is  broken,  evidently  fall- 
ing about  the  middle  line,  perhaps  a  little  below  it.  The  mediastinal 
vein  runs  at  no  great  distance  from  the  margin,  snbparallel  to  it  but 
gradually  approaching  it,  at  last  somewhat  abruptly,  and  terminates 
just  beyond  the  middle  of  the  tegmina;  it  has  many  simple,  straiglit, 
slightly  oblique  branches,  those  in  the  basal  halt  interrupted  by  a  series 
'  of  connecting  cross  veins  which  disturb  their  regularity.  The  scapular 
vein  starts  in  close  proximity  to  the  mediastinal  in  the  basal  fourth, 
diverges  rapidly  from  it  and  thereafter  runs  at  a  wide  distancie  from  but 
subparaJlel  to  it,  terminating  a  little  less  than  midway  between  the  tip 
of  the  mediastinal  vein  and  the  apex  of  the  tegmina,  and  in  this  last 
XK>rtion  of  its  course,  from  just  before  the  tip  of  the  mediastinal  vein, 
sends  to  the  border  numerous  very  crowded,  straight,  obliciue,  simple 
veins;  just  beyond  its  change  of  course  the  scapnlar  vein  throws  off 
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a  principal  branch,  which  emits  several  inferior  nervnles  at  rather 
wide  distances  apart  toward  the  apex  of  the  tegmina;  most  of  these 
branches  are  simple  for  the  greater  portion  of  their  conrse,  or  they 
may  be  deeply  forked,  so  that  eight  or  nine  nervnles  strike  the  mar- 
gin; besides  this,  in  the  interspace  between  tlie  main  vein  and  its 
principal  branch,  there  is  thrown  off  from  the  npper  side  of  the  princi- 
pal branch  a  short,  widely  diverging  vein.  The  extemomedian  vein 
runs  in  a  nearly  straight,  gently  sinuate  course  at  no  great  distance 
from  the  scapular  vein  and  its  lowest  branch  to  the  inner  margin,  at  no 
great  distance  before  the  tip;  it  has  but  a  single  branch,  originating 
opposite  the  first  furcation  of  the  principal  mediastinal  branch,  but  at 
its  origin  obscured  by  the  reticulation  of  the  tegmina  and  distinct 
only  beyond  the  middle  of  the  wing,  at  which  it  divides  into  two  dis- 
tally  branching  veins.  The  internomedian  vein  forks  close  to  the  base^ 
its  lower  branch  simple,  straight,  and  running  in  close  proximity  to  the 
anal  furrow,  its  upper  branch  forking  widely  opposite  the  tip  of  the 
former;  the  space  upon  the  margin  between  its  forks  as  well  as  between 
these  and  the  lower  branch  is  filled  with  numerous  oblique,  straight, 
closely  crowded  branches  similar  to  the  upper  branches  of  the  nniin 
scapular  stem.  The  alial  furrow  is  sharply  but  not  deeply  impressed, 
gently  arcuate  at  the  base,  beyond  nearly  straight;  of  the  anal  veins 
only  a  pair  can  be  seen,  parallel  to  the  anal  furrow  and  not  closely 
crowded.  The  whole  surface  is  covered  with  a  minute  but  sharp  retic- 
ulation of  cross  veins  forming  cells  which  are  generally  polygonal,  but, 
by  reason  of  the  director  nearly  direct  transversality  of  the  cross  veins, 
mostly  quadrilateral  in  the  scapular  f^nd  anal  areas  and  between  the 
scapular  and  mediastinal  veins,  except  in  the  interspaces  between  the 
straight,  closely  crowded,  marginal  branches  of  both  the  costal  and 
inner  borders,  which  are  free. 

This  species  is  remarkably  similar  to  and  yet  very  distinct  from  0. 
reticulata  of  the  German  coal,  and  is  another  remarkable  instance  of 
the  similarity  of  many  forms  in  the  European  and  American  Coal- 
measures.  The  general  resemblance  is  most  striking,  due  to  the  sharp 
and  minute  reticulation  of  the  tegmina,  the  multiplicity  of  the  short 
branches  which  crowd  the  margin  in  certain  spots,  and  the  general 
form  and  relative  importance  of  the  scapular  vein,  with  its  branches 
almost  wholly  dependent  on  not  the  main  vein  but  its  principal  branch. 
It  differs  in  the  very  different  form  of  the  tegmina,  the  lack  of  an  inde- 
pendent curve  to  the  anal  area,  and  in  the  wide  basal  branching  of  the 
internomedian  vein.  As  will  be  seen,  0.  laqueata  bears  a  nmch  stronger 
resemblance  to  the  European  species  than  to  0.  occidua^  the  only  Ameri- 
can species  hitherto  known. 

Length  of  fragment,  extreme  tip  and  base  being  lost,  17,5  mm. ;  prob- 
able length  of  wing,  21  mm.;  breadth,  7.5  mm. 

The  single  specimen,  from  the  Coal  measures  of  Kansas  City,  Mo., 
was  collected  by  Mr.  Sidney  J.  Hare  about  J  70  feet  above  the  base 


BcuDOEK  1  SPECIES    OF    POROBLATTINA.  136 

of  the  Upper  Barreu  Goal- measures,  and  is  iii  the  collection  of  Mr.  JR. 
D.  lidcoe,  under  the  number  213(>a. 

16.  (;emis  POKOBIjATTINA. 

Porohlattina  Scudd.,  Proc.  Acad.  Nat.  8c.  Philad.,  1885,  38-39  (1885). 

First  described  from  the  Triassic  rocks  of  Colorado,  where  three  spe- 
cies occur;  it  has  now  been  found,  not  only  in  the  Permian  of  West 
Virginia,  where  three  more  species  are  found,  but  even  in  the  Barren 
Coal-measures  of  eastern  Ohio,  in  wliich  two  other  species  are  recognized, 
or  eight  species  in  all.  It  thus  ranges  from  the  Barren  Coal-measur^ 
to  the  Trias,  and,  as  far  as  yet  appears,  is  an  exclusively  American  type. 

Table  of  the  species  of  Poroblaliina. 

«'.  Mediastinal  area  extending  well  beyond  the  middle  of  the  tegmina;  exteruome- 
dian  vein  lirst  forked  beyond  the  extremity  of  the  anal  furrow. 
5*.  Externoiuediun  vein  simple,  or,  if  forked,  divided  only  at  extreme  tip. 

1.  P,  longinqua, 

b*.  £xternomedian  vein  more  or  less  and  deeply  forked. 

c'.  Scapular  vein  terminating  at  or  above  the  tip  of  the  tegmina ;  internomedian 

vein  and  branches  oblique  and  nearly  straight. 

d' .  Mediastinal  area  narrowing  only  near  extremity,  which  reaches  far  beyond 

the  middle  of  the  diutal  half  of  the  tegmina ;  Papular  vein  sinuous,  its 

branches  almost  longitudinal 2.  P.  gratiosa. 

eP.  Mediastinal  area  narrowing  throughout  distal  half  and  reaching  only  to 
middle  of  distal  half  of  tegmina;  scapular  area  arcuate,  its  branches 

distinctly  oblique 3.  P.  fossa. 

c'2.   Scapular  vein  terminating  below  the  tip  of  the  tegmina;  internomedian  vein 

and  branches  strongly  arcuate 4.  P.  meieri. 

aK  Mediastinal  area  terminating  distinctly  short  of  the  middle  of  the  tegmina; 
ezteruomedian  vein  first  forked  opposite  the  extremity  of  the  anal 
furrow. 
ft>.  Scapular  vein  strongly  sinuous,  the  proximal  series  of  branches  simple. 

5.  P.  arcuata, 
hK  Scapular  vein  gently  sinuous,  the  proximal  series  of  branches  deeply  forked. 
c>.   £xternomedian  vein  with  few,  distant,  and  simple  branches. 
d' .   Internomedian  vein  long,  with  numerous  but  distant  branches. 

6.  P.  lakesii, 

d*.    Internomedian  vein  short,  with  very  few  branches  7.  P.  ohioensis. 

c^.  Externomedian  vein  with  numerous,  crowded,  and  often  forked  branches. 

8.  P.  complexinervis. 

1.    POROBLATTINA   LONGINQUA. 
PI.  XI,  iig.  12. 

Altbougrh  the  single  specimen  at  hand  is  very  fragmentary  and 
scarcely  shows  a  natural  border  at  any  point,  the  portion  preserved 
shows  the  larger  part  of  the  neuration  and  its  most  essential  features, 
which  are  somewhat  strikingly  different  from  those  of  any  other  species. 
Apparently  the  tegmina  were  of  a  slender  ovate  form,  about  two  and  a 
hiUf  times  longer  than  broad,  though  this  is  conjectural.    The  medias- 
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tjnal  area  is  vittate  and  rather  narrow,  the  vein  with  rather  distant, 
gently  arcuate  simple  branches,  and  evidently  ends  well  beyond  the 
middle  of  the  tegmina.  The  scapular  vein  is  gently  and  very  broadly 
sinuous,  and  retreats  so  from  the  costal  margin  as  probably  to  terminate 
at  some  considerable  distance  below  the  apex  of  the  tegmina,  which  is 
one  of  its  striking  peculiarities;  it  first  forks  a  little  before  a  point 
opposite  the  extremity  of  the  anal  furrow,  and  in  the  fragment  has  but 
two  branches,  both  of  which  are  or  must  be  forked  if  not  compound,  and 
probably  a  third  branch  arises  at  a  long  distance  from  the  second;  all 
these  branches  are  very  longitudinally  oblique.  The  externomedian 
vein  is  simple  as  far  as  it  can  be  traced,  which  is  through  at  least  three- 
fourths  of  its  course;  it  runs  in  a  sinuous  course,  midway  between  and 
distant  from  the  adjacent  veins.  The  internomedian  vein  is  similarly 
sinuous,  and  in  the  preserved  portion  has  three  (probably  there  are  in  all 
four  or  five)  nearly  straight  and  oblique  distant  branches.  The  anal 
furrow  is  feebly  incised,  arcuate,  and  scarcely  bent  in  the  middle,  and 
terminates  probably  well  beyond  the  middle  third  of  the  tegmina;  anal 
veins  not  preserved.  The  internomedian  veins  are  very  delicate,  the 
others  rather  coarse,  and  all  are  broadly  bordered  on  each  side  with 
carbonaceous  black,  which  in  the  internomedian  area  shows  traces  of 
delicate  cross  lines.  ^ 

Length  of  fragment,  15  mm.;  probable  length  of  tegmina,  22  mm.j 
breadth,  8.5  mm. 

In  the  simple  or  only  apically  forked  externomedian  vein  and  the 
downward  embrasive  sweep  of  the  scapular  vein,  including  the  whole 
apex  of  the  tegmina,  this  species  differs  strikingly  from  all  its  allies. 

From  the  Lower  Barren  Coal-measures  of  Ohio,  less  than  100  feet 
^bove  the  crinoidal  limestone,  in  the  valley  of  Wills  Creek,  Bichmoad, 
Jefferson  County.    Mr.  S.  Huston;  one  specimen,  No.  111. 

2.   POROBLATTINA  GRATIOSA. 
PI.  XI,  fig.  13. 

The  tegmina,  in  the  single  instance  known  nearly  complete,  hardly 
taper  apically,  but  are  slender,  being  fully  two  and  one-half  times 
longer  than  broad,  the  costal  margin  rather  gently  arcuate,  the  inner 
margin  straight,  the  apex  probably  well  rounded.  The  mediastinal  area 
is  vittate  and  tolerably  broad,  extending  to  not  very  far  short  of  the 
ai)ex  of  the  tegmina;  the  vein  has  seven  or  eight  similar,  simple,  strongly 
oblique,  nearly  straight  branches.  The  scapular  vein  is  somewhat  sinu- 
ate and  terminates  at  the  very  apex  of  the  tegmina;  it  branches  early, 
well  before  the  tip  of  the  anal  furrow  and  within  the  proximal  fourth 
of  the  tegmina;  in  all  there  are  about  five  feebly  arcuate,  longitudinal, 
mostly  simple  branches,  arising  at  somewhat  unequal  distances  apart. 
The  externomedian  vein  is  very  feebly  sinuous,  longitudinally  oblique. 
with  three  straight,  simple  or  forked,  very  longitudinally  oblique  branches 
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arising  at  very  unequal  distances  apart,  the  earliest  a  little  beyond  the 
tip  of  the  anal  furrow.  The  internomediaii  vein  is  very  broadly  arcuate 
(too  straight  in  the  figure)  and  ends  before  the  middle  of  the.  distal  half 
of  the  tegmina,  and  has  but  three  nearly  straight,  oblique,  simple  or  sim- 
ply forked  branches.  The  anal  furrow  is  lightly  impressed,  rather  regu- 
larly and  rather  strongly  arcuate,  ending  on  the  margin  not  a  great 
way  beyond  the  proximal  fourth  of  the  tegmina;  anal  area  lost.  The 
entire  surface  is  uniformly  carbonaceous  black  and  marked  with  exceed- 
ingly delicate,  closely  crowded  cross  lines. 

Length  of  fragment,  11  mm.;  probable  length  of  tegmina,  13.5  mm.; 
breadth,  5  mm. 

The  great  length  of  the  mediastinal  area  and  the  iufrequent  branch- 
ing of  the  scapular  and  externomedian  veins  distinguish  this  species 
from  P.  fossa,  its  nearest  ally.  Its  most  striking  peculiarity  is  the 
behavior  of  .the  externomedian  vein. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr.  R.  D.  Lacoe;  one  specimen.  No.  2134  d-h, 

3.  POBOBLATTINA  FOSSA. 

PI.  XI,  fig.  15. 

Tegmina  oblong  ovate  in  form,  much  more  than  two  and  one-half  times 
longer  than  broad,  with  regularly  and  considerably  arcuate  costal  mar- 
gin and  nearly  straight  inner  margin.  The  mediastinal  vein  is  nearly 
straight^  with  a  very  gentle  arcuation  beyond  the  base,  and  reaches 
nearly  to  the  distal  end  of  the  middle  third  of  the  tegmina;  its  branches 
are  straight,  simple,  and  very  longitudinally  oblique.  Beyond  the  base 
the  scapular  vein  is  gently  and  broadly  arcuate,  striking  the  apex  of 
the  tegmina;  it  first  branches  within  the  proximal  third  of  the  tegmina, 
the  branch  doubly  forked,  and  thereafter,  about  the  middle  of  the 
tegmina,  has  three  more  simple  or  forked  branches,  all  parallel  to  those 
of  the  mediastinal  area.  Beyond  the  base  the  externomedian  vein  is 
straight  and  oblique,  with  three  or  four  forked  or  doubly  forked  lon- 
gitudinal branches,  the  first  thrown  off  at  some  distance  beyond  the 
origin  of  the  first  scapular  branch.  The  internomedian  vein,  beyond 
its  gently  arcuate  base,  is  straight,  parallel  to  the  internomedian  vein, 
and  strikes  the  margin  at  the  distal  end  of  the  middle  fifth  of  the  teg- 
mina; it  has  four  or  five  straight,  oblique,  simple  branches,  the  first 
sometimes  forked.  The  anal  furrow  is  regularly  and  considerably 
arcuate,  but  little  impressed,  and  strikes  the  margin  at  about  the  end 
of  the  proximal  third  of  the  tegmina;  anal  area  not  preserved.  The 
•  internomedian  veins  are  lightly  impressed  and  delicate,  the  others 
rather  deeply  and  coarsely;  the  surface  is  uniformly  blackish,  and 
there  is  no  trace  of  marking  or  other  sculpture. 

Length  of  better  fragment,  14  mm. ;  probable  length  of  tegmina, 
16.5  mm.;  breadth,  6  mm. 


■i 
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This  species  is  most  nearly  allied  to  the  preceding,  from  which  it  dif- 
fers in  the  form  and  length  of  the  mediastinal  area,  the  more  oblique 
and  numerous  scapular  veins,  the  more  strongly  convex  costal  margin, 
and  probably  in  the  form  of  the  apex  of  the  tegmina. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Va. 
Mr.  E.  D.  Lacoe^  two  sx)ecimens,  Nos.  2083  a-by  c, 

4.   POROBLATTINA  MEIERI. 

Petrablattina  meieri  Scadd.,  Proc.  Acad.  Nat.  8c.  Philad.,  1885,  38  (1885);  Mem.  Boat. 
Soc.  Nat.  Hist.,  IV,  465,  pi.  42,  fig.  17«  (1890) ;  Foss.  Ins.  N.  A.,  I,  441,  pi.  34,  fig.  IT^ 

(1890). 

This  species  was  wrongly  referred  by  me  to  Petrablattina. 
Triassic  of  Fair  Play,  Colo . 

5.  POROBLATTINA  AROUATA. 

Porohlattina  arcuata  Scadd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  39  (1885) ;  Mem.  Bost. 
Soc.  Nat.  Hist.,  IV,  466,  pi.  41,  fig.  5  (1890);  Foss.  Ins.  N.  A.,  I,  442,  pi.  33,  fig.  6 
(1890). 

Triassic  of  Fair  Play,  Colo. 

6.   POROBLATTINA  LAKESII. 


*  Erroneously  marked  13  on  plate.    See  note  on  p.  87. 


Porohlattina  lakeaii  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  39  (1885);  Mem.  Bost.     j 
Soc.  Nat.  Hist.,  IV,  466,  pi.  41,  tig.  11  (1890) ;  Foss.  Ins.  N.  A.,  1, 442,  pi.  33,  fig.  11 
(1890). 

Triassic  of  Fair  Play,  Colo. 

7.  POROBLATTINA   OHIOENSIS. 
Pi.  XI,  fig.  11. 

The  apical  third  or  more  of  the  only  specimen  known  is  unfortu- 
nately lost,  but  the  tegmina  are  very  slender  and  must  have  been  j 
more  than  three  times  as  long  as  broad;  the  costal  margin  is  very  ; 
slightly  arcuate  beyond  the  base  and  the  inner  margin  straight,  so  that 
the  tegmina  taper  very  slightly  and  probably  had  a  well-rounded  apex. 
The  mediastinal  area  is  very  brief  and  narrow  and  the  main  vein  very 
slightly  arcuate,  ending  but  a  little  beyond  the  proximal  third  of  the 
tegmina,  with  three  or  four  longitudinally  oblique,  simple,  and  straight 
branches.  The  scapular  is  far  the  most  important  of  the  veins,  with 
a  sinuous  course  through  the  middle  of  the  tegmina,  terminating  at  the 
apex ;  it  sends  out  a  large  number  of  branches,  not  very  crowded,  either 
simple  or  deeply  forked,  occasionally  doubly  forked,  the  first  of  which 
is  emitted  far  toward  the  base  of  the  tegmina  or  about  opposite  the 
middle  of  the  anal  area;  the  branches  are  more  or  less  arcuate  and 
oblique.    The  externomedian  vein  is  broadly  sinuous  and  oblique,  and 
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in  the  part  preserved  shows  but  two  branches,  which  are  simple,  bat  in 
all  probability  they  fork  in  the  apical  portion,  as  there  is  abnndaut 
room  for  it.  The  internomedian  vein  runs  parallel  to  the  externome- 
dian  and  strikes  the  inner  margin  not  far  from  the  middle  of  the  teg- 
mina;  it  is  badly  preserved  and  remarkably  insignificant,  but  probably 
has  one  or  two  short  oblique  branches.  The  anal  furrow  is  deeply 
impressed  at  base,  but  beyond  only  delicately  incised,  pretty  regularly 
and  not  very  strongly  arcuate,  and  strikes  the  inner  margin  beyond  the 
proximal  third  of  the  tegmiua;  the  anal  veins  that  can  be  seen  in  the 
portion  most  removed  from  the  furrow  are  arcuate  in  a  sense  the  reverse 
of  that  of  the  farrow,  closely  crowded,  and  most  of  them  deeply  forked. 
The  scapular  veins  are  as  deeply  incised  as  the  anal  furrow;  the  others 
are  more  delicate;  the  whole  surface  is  black,  and  there  is  no  sign  of 
cross  lining. 
Length  of  fragment,  7.5.mm.;  probable  length  of  tegmina,  11  mm.; 

breadth  at  tip  of  anal  furrow,  3.5  mm. 
The  tegmina  are  peculiar  for  the  insignificance  of  the  internomedian 

area  and  the  contrast  between  the  two  lateral  halves,  as  to  the  number 

and  prominence  of  the  nervules.    It  bears  no  special  resemblance  to 

any  of  the  others. 
From  the  Barren  Coal-measures  of  Ohio,  less  than  100  feet  above  the 

crinoidal  limestone,  in  the  valley  of  Wills  Creek,  Kichmond,  Jefferson 
r  County.     Mr.  S.  Huston;  one  specimen,  No.  162. 

8.   POROBLATTINA   COMPLEXINERVIS. 
PI.  XI,  fig.  14. 

The  last  species  of  Poroblattina  is  represented  by  a  single  specimen 

of  one  of  the  tegmina,  perfect  in  every  part  excepting  insignificant 

fi*actares  from  the  base  and  tip.    The  tegmina  are  of  a  very  graceful 

sabovate  form,  with  well  rounded  outlines,  nearly  two  and  three-quarters 

times  as  long  as  broad;  the  costal  margin  is  cousiderably  and  very 

reg^arly  convex,  the  inner  margin  straight  except  at  base  and  tip,  the 

apex  well  rounded  and  subacuminate;  the  tegmina  are  crowded  with 

nervares.    The  mediastinal  area  is  short  and  narrow,  terminating  at 

the  distal  ena  of  the  second  fifth  of  the  tegmina,  the  vein  with  four  or 

five  oblique  simple  branches.    The  scapular  vein  is  broadly  and  gently 

BumonSy  terminating  a  little  above  the  apex,  with  six  or  seven  tolerably 

straight^  oblique,  generally  forked  branches,  arising  subequidistantly, 

the  earliest  about  opposite  the  middle  of  the  anal  area.    The  externo- 

median  vein  is  very  peculiar;  simple  and  arcuate  until  beyond  the  tip 

of  the  anal  area,  it  appears  here  to  throw  off  numerous  branches  on 

each  side  as  it  runs  toward  a  point  as  far  below  the  apex  as  tlie  tip  of 

the  scapular  vein  is  above  it;  but  in  reality  it  runs  parallel  to  the 

hEtemomedian  vein  (as  in  the  otlier  species  of  the  genus),  while  one  of 

JtB  middle  branches  is  complexly  com])ound,  spreading  fan-shaped  with 

namerooB  offshoots  tiling  the  lower  apical  portiow  oi  t\ife  V^^mYaa.^\X^<6 
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other  branches  before  and  after  it  being  usually  simply  forked.  The 
internomedian  vein  is  broadly  arcaate,  though  nearly  straight  in  its 
middle  half,  and  terminates  somewhat  beyond  the  middle  of  the  teg- 
mina;  it  has  a  number  of  feebly  sinuous,  straight  and  oblique,  crowded 
branches.  The  anal  furrow  is  deeply  impressed,  at  least  at  base^  and 
strongly  arcuate,  terminating  on  the  inner  margin  scarcely  beyond  the 
proximal  third  of  the  tegmina;  the  anal  veins  are  very  numerous,  mostly 
simple  and  arcuate,  less  so  and  more  crowded  away  from  the  anal 
fiirrow.  The  anal  and  internomedian  veins  are  delicately  traced,  the 
othpers  more  pronounced ;  the  whole  surface  is  carbonaceous  black,  and 
shows  nowhere  any  sign  of  cross  lines. 

Length  of  tegmina,  16.75  mm. ;  breadth,  6.25  mm. 

This  species  resembles  the  Triassic  species  more  than  do  any  of  the 
other  Paleozoic  forms,  but  it  differs  widely  from  them  and  indeed  from 
all  the  others  in  the  crowded  venation,  and  in  the  complicated  distri- 
bution of  the  externomedian  branches. 

From  the  Waynesburg  coal  (Lower  Permian)  of  Oassville,  W.  Ya. 
Mr.  R.  D.  Lacoe;  one  specimen,  No.  2135  Or-h. 

16.  Genus  PETRABLATTINA. 

Petrablattina  Scuad.,  Mem.  Boat.  Soc.  Nat.  Hist.,  Ill,  123-124  (1879) ;  Fobs.  Ins.  N.  A., 
I,  143-144  (1890). 

This  is  a  second  genus  found  both  in  Paleozoic  and  Mesozoic  rocks. 
One  Triassic  species  formerly  referred  here  really  belongs  in  Poroblat- 
tina  (P.  meieri),  but  PetrabL  cequa  from  the  same  rocks  undoubtedly 
belongs  here.  One  of  the  other  two  American  species^bke  the  single 
European  species,  occurs  in  the  Permian  (of  West  Virginia) ;  the  other, 
on  the  contrary,  is  a  far  older  form,  coming  from  probably  the  Lowest 
Productive  Coal-measures  in  the  Acadian  coal  basin,  near  the  upper 
limit  of  the  Millstone  Grit. 

Table  of  the  species  of  Petrablattina, 

a^.  Mediastinal  area  reaching  much  beyoud  the  middle  of  the  tegmina;  internome- 
dian area  wholly  within  the  basal  half  of  the  tegmina 1.  P.  aepulta, 

a^.  Mediastinal  area  reaching  scarcely  or  not  beyond  the  middle  of  the  tegmina; 
internonfedian  area  extending  more  or  less  into  the  distal  half  of  the  tegmina. 
5'.  Scapular  vein  terminating  at  the  tip  of  the  tegmina;  internomedian  area  reach- 
ing but  little  beyoud  the  middle  of  the  tegmina 2.  P.  hastata, 

¥.  Scapular  vein  terminating  far  before  the  tip  of  the  tegmina;  intemomi^dian 
area  reacbiug  well  beyoud  the  middle  of  the  tegmina 3.  P.  cequa, 

1.  Petrablattina.  sepjjlta. 

Plattina  «epM?<a  Scudd.,  Proc.Amer.  Assoc.  Adv.  Sc,  XXIV,  B,  111,  fig.  2  (1876);  Can. 

Nat.,  n.  8.,  VIII,  89-90,  fig.  2  [1]  (1876). 
Petrablattina  sepulta  Scudd.,  Mem.  Bost.  Soc.  Nat.  Hist.,  Ill,  125-126,  pi.  6,  fig.  7  (1879); 

Foss.  Ins.  N.  A.,  1, 145-146,  pi.  6,  fig.  7  (1890). 

From  the  very  Lowest  Productive  Coal-measures  of  Sydney,  Gape 
Breton  Island. 
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2.  Petbablattina  HASTATA. 

PL  XI,  fig.  10. 

The  tegmina  are  of  a  sabtriangalar  shape,  about  two  and  oue-half 
times  longer  than  broad,  tapering  rather  rapidly  ahnost  from  the  base, 
the  costal  margin  gently  convex,  the  inner  margin  nearly  straight.    The 
apex  is  broken  in  the  only  specimen  seen,  but  must  have  been  more  or 
less  pointed,  and  probably  rounded  as  represented  in  the  figure.    The 
mediastinal  area  is  moderately  broad  and  short,  not  extending  to  the 
middle  of  the  tegmina,  with  five  or  six  mostly  simple,  nearly  straight, 
oblique  branches.     The   scapular  vein  is   broadly  sinuous,  running 
beyond  the  proximal  third  of  the  tegmina,  through  the  middle  of  the 
same,  and  terminating  at  or  scarcely  above  the  apex;  it  branches  early, 
before  the  end  of  the  proximal  third  of  the  tegmina,  the  first  branch 
simple,  the  others  compound  or  forked,  so  that  probably  ten  or  twelve 
nervules  strike  the  margin,  and  all  are  nearly  longitudinal.    The  exter- 
nomeaian  vein  is  strongly  aud  pretty  regularly  arcuate,  striking  the 
inner  margin  scarcely  beyond  a  point  opposite  the  tip  of  the  mediasti- 
nal vein,  and  having  three  simple  or  apically  forked  branches  which 
are  nearly  longitudinal,  but  descend  sUghtly  toward  the  inner  margin, 
the  proximal  branch  arising  well  beyond  the  middle  of  the  vein.     The 
internomedian  vein  is  parallel  to  the  externomedian  aud  has  but  two 
forked  and  arcuate  branches.    The  anal  furrow  is  similarly  arcuate, 
rather  deeply  impressed,  and  strikes  the  margin  a  little  beyond  a  point 
opposite  the  first  branching  of  the  scapular  vein;  the  anal  veins  are 
numerous  and  rather  deeply  forked,  more  closely  crowded  proxinially 
than  distally,  and,  from  forking,  more  crowded  next  the  margin  than 
away  from  it.  •  The  internomedian  and  anal  veins,  and  especially  the 
former,  are  very  delicately  traced,  while  the  others  are  rather  heavily 
impre/Ssed;  the  whole  surface  is  uniformly  coal  black,  and  there  is  no 
trace  of  other  sculpture  than  the  venation. 

Length  of  fragment,  6.5  mm,;  probable  length  of  tegmina,  8.25  mm.; 
breadth  at  end  of  anal  furrow,  3.5  mm. 

In  the  form  of  the  tegmina  P.  hastata  differs  decidedly  from  either  of 
the  other  species  of  the  genus,  but  in  its  neuration  it  agrees  better  with 
the  Carboniferous  than  with  the  Triassic  species;  all  three  species  are 
widely  different.  It  is  the  smallest  Paleozoic  cockroach  known  from 
this  country. 

From  the  Waynesburg  coal  (Lower  Piermian)  of  Cassville,  W.  Va. 
Mr.  R.  D.  Lacoe;  one  specimen,  No.  2133  a-b, 

3.  Petrablattina  ^qua. 

Petrdblattina  cequa  ^cndd,,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  38  (1885);  Mem.  Boat.' 
Soc.  Nat.  Hist.,  IV,  465,  pi.  42,  fig.  13 '  (1890) ;  Foss.  Ins.  N.  A.,  I,  441,  pi.  34,  fig.  13. 
(1890;. 

Trias  of  Fair  Play,  Colo. 


■  Erroneously  marked  9  on  the  plate.    See  note  to  p .  %1 . 
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Genus  LBPTOBLATTINA. 

Leptohlaiiina  Woodw.,  Geol.  Mag.,  Dec.  iii,  Vol.  IV,  58  (1887). 

This  is  an  exclusively  European  type  of  cockroach.  Two  species  are 
known,  one  from  the  very  oldest  true  Goal- measures,  the  other  possibly 
from  the  same  or  slightly  younger  rocks. 

DESCRIPTION   OF   THE   HIND -WING  OF  A  GIGANTIC   SPECIES. 

Blattina  Sp. 

PL  X,  fig.  16. 

A  single  specimen  of  a  hind  wing  of  enormous  size  differs  so  much 
from  any  other  known  that  I  use  for  it,  as  a  convenience  merely,  the 
old  generic  term  Blattina,  as  applied  to  fossil  cockroaches  in  general. 
It  is  nearly  complete,  and  shows  that  the  costal  margin  was  gently  and 
nearly  uniformly  arcuate,  the  inner  margin  very  strongly  and  probably 
uniformly. arcuate,  the  apex  falling  scarcely  below  the  middle  of  the 
upper  half  of  the  wing  and  subacuminate  but  well  rounded.  The  medi- 
astinal vein  is  straight,  runs  very  near  to  and  parallel  with  the  margin, 
and  terminates  almost  at  the  distal  end  of  the  middle  third  of  the  wing; 
the  area  is  broken  so  that  only  a  couple  of  apical  branches  can  be  seen. 
The  scapular  vein  is  almost  rigidly  straight  and  terminates  at  some  dis- 
tance below  the  extreme  apex  of  the  wing,  divides  at  the  very  root  into 
two  main  branches  which  again  fork  in  the  basal  fourth  of  the  wing ;  the 
branchlets  of  both  are  superior,  those  of  the  upper  stem  much  the  more 
numerous  and  often  compound,  those  of  the  lower  feeding  that  part  of 
of  the  margin  lying  below  the  apex  and  all  longitudinal,  those  of  the* 
upper  stem  apically  arcuate,  especially  in  their  terminal  members.  The 
externomediiin  vein  is  straight  and  runs  through  nearly  the  middle  line 
of  the  wing,  gradually  passing  into  the  lower  half  by  its  divergence  from 
the  scapular,  first  forks  at  about  the  end  of  the  proximal  third  of  the 
wing,  and  thereafter  sends  out  arcuate  sublongitudinal  offshoots  on 
either  side  indiscriminately,  which  do  not  fork  before  their  middle.  The 
internomedian  vein  is  bent-arcuate,  subparallel  to  the  externomedian 
before  that  forks,  is  then  bent,  and  ends  a  very  little  farther  out  than 
the  mediastinal  vein ;  it  has  only  a  couple  of  very  oblique  branches,  the 
the  distal  one  twice  deeply  forked.  No  anal  veins  can  be  traced.  The 
interspaces  near  the  apex  show  a  somewhat  irregular  tremulous  cross 
lining,  not  very  crowded. 

Length  of  fragment,  47  mm. ;  probable  length  of  entire  wing,  51  mm.; 
breadth  of  fragment,  24.5  mm.;  probable  complete  breadth,  25.25  mm. 

The  complete  correspondence  of  the  long  mediastinal  area  in  this 

wing  to  tliat  of  Etoblattina  in  the  few  examples  known,  and  the  strong 

probability  that  the  area  in  question  will  be  found  to  be  very  short  and 

perhaps  triangular  in  the  Mylacrida?,  lead  me  to  believe  that  this  wing 

should  be  referred  to  the  BlattmaYva^  aw^TLO^jXftXXi^Kt^Vaftridae.    Its 
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excessive  size^  which  shows  it  to  belong  to  one  of  the  largest  fossil 
cockFoaches  yet  discovered,  would  at  first  seem  to  recall  the  Mylacridae, 
bnt  it  should  not  be  forgotten  that  some  species  of  Etoblattina,  such  as 
M.  didyma  and  notably  E.  ilhtstriSj  rival  the  largest  Mylacridae  known. 
The  only  two  species  of  Etoblattina  known  from  the  same  fauna  as  this 
wing  are  of  only  about  one-half  its  size.  It  plainly,  therefore,  belongs 
to  a  species,  the  tegmina  of  which  are  yet  undescribed.  Its  variance 
from  what  we  know  of  the  hind  wings  of  Etoblattina,  however,  pre- 
vent our  placing  it,  at  least  for  the  present,  in  that  genus,  and  it  seems 
best  to  refer  it  simply  to  "Blattina,"  as  a  '* magazine"  genus. 

From  the  Lowest  Productive  Goal-measures  of  Mazon  Creek,  Illinois. 
Mr.  B.  D.  Lacoe,  Fo.  2038a. 

NEO  BI^ATTARI^^ 

With  a  few  Triassic  exceptions,  this  division  embraces  all  the  cock- 
Toaclies  which  are  known  from  later  than  Paleozoic  times. 

17.  Genus  FE0RTHR0BLATTI:N^A. 

Neorthrohlattina  Scudd.,  Proc.  Acad.  Nat.  So.  Philad.,  1885,  108-109  (1885). 

A  genus  confined,  as  far  as  known,  to  the  Triassic  rocks.     Four 
species  have  been  found  in  central  Colorado. 

Table  of  the  species  of  Neorthrohlattina. 

a*.  Kore  wings  not  more  than  two  and  one-half  times  as  long  as  broad ;  mediastiuo- 
scapnlar  vein  terminating  only  a  little  before  the  tip  of  the  tegmina. 
51.  Intemomedian  vein  beginning  to  fork  long  before  the  externomediau  and  of 

equal  importance  with  it 1.  N.  albolineata. 

d^.  Intemomedian  vein  beginning  to  fork  scarcely  or  not  before  the  externomedian 
and  of  less  importance  than  it. 
c^  Intemomedian  area  terminating  much  farther  from  the  apex  of  the  tegmina 

than  the  mediastino- scapular 2.  N.  lakesii. 

{fi.  Intemomedian  area  reaching  out  toward  the  apex  of  the  tegmina  nearly  as 

far  as  the  mediastino-scapnlar 3.  N.  rotundata. 

a^.  Fore  wings  about  three  times  as  long  as  broad ;  mediastino-scapular  area  termi- 
nating long  before  the  tip  of  the  tegmina 4.  N.  attenuata. 

1.  Feobthroblattina  albolineata. 

Neorthrohlattina  •albolineata  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  109  (1885); 
Mem.  Best.  Soc.  Nat.  Hist.,  IV,  467,  pi.  42,  figs.  2,  18  (1890);  Foss.  Ins.  N.  A.,  I, 
336,  443,  pi.  34,  figs.  2,  18  (1890). 

Triassic  of  Fair  Play,  Colo. 

2.   NEORTHROBLATTINA   LAKESII. 

Neorihroblattina  lakesii  Scudd.,  Proc.  Acad*.  Nat.  Sc.  Philad.,  1885,  109  (1885);  Mem. 
Boat.  Soc.  Nat.  Hist.,  TV,  467,  468,  pi.  42,  figs.  9,  15'  (1890);  Foss.  Ins.  N.  A.,  I, 
336,  443,  444,  pi.  34,  figs.  9,  15'  (1890). 

Triassic  of  Fair  Play,  Colo. 

'JErroneonsly  marked  10  and  16  on  plate.    Se©  not©  on  v  ^"^  • 
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3.  Neorthroblattina  rotund  at  a. 

ileorthrohlattina  rotundata  Scadd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885/109-110  (1885)^ 
Mem.  Host.  Soc.  Nat.  Hist.,  IV,  467,  468,  pi.  42,  figs.  7,  8  (1890);  Foss.  Ins.  N.  A.\ 
I,  336,  443,  444,  pi.  34,  figs.  7,  8  (1890). 

Triasaic  of  Fair  Play,  Oolo. 

4.  Neorthroblattina  attenuata. 

Neorthroblattina  attenuata  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  110  (1885); 
Mem.  Boat.  Soc.  Nat.  Hist,  IV,  467,  468-469,  pi.  42,  fig.  1  (1890) ;  Foss.  Ins.  N.  A.> 
I,  336,  443,  444-445,  pi.  34,  fig.  1  (1890). 

Triassic  of  Fair  Play,  Oolo. 

18.  Genus  SCUTmOBLATTINA. 

Soutinoblattina  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  110  (1885). 

A  second  genus  confined,  as  yet  known,  to  the  Trias  and  to  central 
Colorado,  where  three  species  occur. 

Table  of  the  species  of  Scutinoblatiina, 

aK  Mediastino-scapular  and  externomediau  veins  having  a  distinctly  sinuous  course 
through  the  middle  of  the  tegmina,  hoth  terminating  below  the  apex. 

&^  Anal  branches  falling  on  the  hind  margin 1.  S.  hrongniarti, 

52.  Anal  branches  falling  on  the  anal  furrow 2.  S,  intermedia, 

a^,  Mediastino-scapular  and  externomediau  veins  taking  a  straight  course  through 
the  middle  of  the  tegmina,  both  terminating  at  the  tip 3.  S,  recta, 

1.  Soutinoblattina  brongniarti. 

Scutinoblattina  brongniarti  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  110-111  (1885) 
Mem.  Host.  Soc.  Nat.  Hist.,  IV,  469,  pi.  42,  fig.  5  (1890);  Foss.  Ins.  N.  A.,  I   370. 

445,pl.34,  fig.  5(1890). 

Triassic  of  Fair  Play,  Colo. 

2.  Soutinoblattina  intermedia. 

Scutinoblattina  intermedia  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  111  (1885);  Mem. 
Bost.  Soc.  Nat.  Hist.,  IV.,  469,  470,  pi.  42,  fig.  4  (1890) ;  Foss.  Ins.  N.  A.,  1, 370, 445, 
446.  pi.  34,  fig.  4  (1890). 

Triassic  of  Fair  Play,  Colo. 

3.  Scutinoblattina  recta. 

Scutinoblattina  recta  Scudd.,  Proc.  Acad.  Nat.  Sc.  Philad.,  1885,  111,  (1885) ;  Mem.  Boat.. 
Soc.  Nat.  Hist.,  IV,  469,  470,  pi.  42,  fig.  3,  16^(1890);  Foss.  Ins.  N.  A.,  I,  370,  445, 
446,  pi.  34,  figs.  3,  16  »  (1890). 

Triassic  of  Fair  Play,  Colo. 


i 


'Erroueously  marked  17  on  plate.    See  note  on  p.  87. 
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20.  Genus  ZBTOBOEA. 

ZUobara  Bnrm.^  Handb.  Entom,  II,  509-510  (1838). 

An  extant  genus^  recognized  in  the  Tertiary  rocks  of  Colorado. 

Zetoboba  bbunnebi. 

I 

Zetobara  drunneri  Sondd.,  Tert.  Ins.  N.  A.,  217,  pi.  17,  fig.  12  (1890). 

Tertiary  of  Florissant,  Colo. 
■  19.  Genus  HOMCEOGAMIA. 

ffomcBogamia  Barm.,  Handb.  Entom.,  II,  490  (1838). 

A  tropical  American  living  type  of  cockroaches^  also  recognized  in 
the  Tertiary  of  Colorado  by  a  single  species. 

HOMCEOaAMIA  VENTBIOSUS. 

Ham4Bogamia  ventriosus  Scadd.,  Bull.  U.  S.  Geol.  Surv.  Terr.,  I,  447  (1876) ;  Tert.  Ins. 
N.  A.,  218,  pi.  17,  tig.  8  (1890). 

Tertiary  of  Florissant,  Golo. 

21.  Genus  PAEALATDTOIA. 

Pm-loHndia  Sanss.,  Rev.  Mag.  Zool.,  XXXI,  100-101  (1868). 

A  distinctively  American  type  of  living  cockroaches,  of  which  one 
fossil  species  occurs  in  the  Tertiaries  of  Wyoming. 

Paealatindia  saussubei. 

ParalaUndia  sauaaurei  Scudd.,  Tert.  Ins.  N.  A.,  216,  pi.  6.  fig.  25  (1890). 

Tertiary  of  Green  Biver,  Wyoming. 
Bull.  124 10 
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PLATE   I 
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EXPLANATION  OF  PLATE  I. 

Figs.  1  and  4  are  from  the  original9  of  the  lUiuois  geological  survey.  Figs.  2, 3,  and 
5  were  drawn  by  J.  Henry  Blake;  fig.  6  by  J.  H.  Emerton.  All  the  figures  are  magni- 
fied two  diameters,  excepting  figs.  1  and  i,  which  are  of  natural  size. 

Fig.  1.  Mylacris  anthracophila ;  pronotum.    Colchester,  111. 

2.  Mylacris  packardii.    Bristol,  K.  I. 

3.  Mylacris  packardii.     Bristol,  K.  I. 

4.  Mylacris  anthracophila ;  one  of  the  tegmina.    Colchester,  IlL 

5.  Mylacris  gurleyi.     Ma^on  Creek,  Illinois. 

6.  Mylacris  elongata  (2014).    Mazon  Creek,  Illinois. 
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PLATE   II. 
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EXPLANATION  OF  PLATE  II. 

Figs.  2  to  4  were  drawn  by  J.  Henry  Blake ;  the  others  by  Katberine  Peirson  Ram- 
say.    All  are  magnified  two  diameters. 
Fig.  1.  Mylacris  ampla  (2021).     Mazon  Creek,  Illinois. 

2.  Promylacris  testudo  (2089).    Mazon  Creek,  Illinois. 

3.  Promylacris  harei  (2087).     Kansas  City,  Mo. 

4.  MylacridtB  sp.     Mazon  Creek,  Illinois. 

5.  Mylacris  antiqua  (2036a).  Mazon  Creek,  Illinois. 

6.  Mylacris  antiqua  (2036&).     Mazon  Creek,  Illinois. 
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PLATE    III. 
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EXPLANATION  OF  PLATE  III. 

All  the  drawingB  are  by  J.  Henry  Blake,  and  magnified  two  diameters. 
Fig.  1.  Promylacris  rigida  (2086).    Mazon  Creek,  Illinoio. 

2.  Paromylacris  f  platens  (2040).     Pittston,  Pa.    . 

3.  Paromylacris  triangularis  (2110).    Mazon  Creek,  IllinoiB. 

4.  Paromylacris  ampla  (2088).    Mazon  Creek,  Illinois. 

5.  Microblattina  perdita  (2092).    East  Providence,  R.  I. 

6.  Paromylacris  clintoniana  (2151).     Clinton,  Mo. 
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EXPLANATION  OF  PLATE  IV. 

All  the  drawinffs  are  by  J.  Henry  Blake,  excepting  figs.  2  to  4  by  S.  H.  Scadd( 
and  fig.  10  by  .7.  H.  Kmerton.    All  are  magnified  two  diameters. 
Fig.  1.  Etoblattina  cliutoniana  (2182).     Clinton,  Mo. 

2.  Etoblattina  lata  (209^).     Cassville,  W.  Va. 

3.  Etoblattina  sagittaria  (2100).     Cassville,  W.  Va. 

4.  Etoblattina  mediana  (2101).    Cassville,  W.  Va. 

5.  Etoblattina  fossa  (182).     Richmond,  Ohio. 

6.  Etoblattina  ovata  (2102).     Cassville,  W.  Va. 

7.  Etoblattina  scholfieldi.     East  Providence,  R.  L 

8.  Etoblattina  debilis  (2103).     Cassville,  W.  Va. 

9.  Etoblattina  patiens  (2104).     Cassville,  W.  Va. 

10.  Etoblattina  strigosa.    Richmond,  Ohio. 

11.  Etoblattina  illnstris.    Pawtucket  (f),  R.  I. 

12.  Etoblattina  detecta  (2106a).     Cassville,  W.  Va. 

13.  Etoblattina  detecta  (2106c).    Cassville,  W.  Va. 

• 
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EXPLANATION  OF  PLATE  V. 

All  the  drawings  are  by  J.  Henry  Blake,  excepting  figs.  9, 11, 12  by  J.  H,  Emert 
and  figs.  1  and  15  by  S.  H.  Sciidder.    All  are  enlarged  two  diameters. 
Fig.  1.  P^toblattina  residua  (2131).    Cassville,  W.  Va. 

2.  Etoblattina  sp.     Pawtucket.  R.  I. 

3.  Etoblattina  mucronata  (2105).     Cassville,  W.  Va. 

4.  Etoblattina  exigua  (2107).     Cassville,  W.  Va. 

5.  Etoblattina  faneraria  (2108).     Cassville,  W.  Va. 

6.  Etoblattina  expnncta  (2109).     Cassville,  W.  Va. 

7.  Etoblattina  jefTersoniana  (194).     Richmond,  Ohio. 

8.  Etoblattina  gorlianii.     Pawtncket,  R.  I. 

9.  Etoblattina  aperta  (2066).  Cassville,  W.  Va. 

10.  Etoblattina  clarkii.     Pawtncket,  R.  L 

11.  Etoblattina  fasciata.     Richmond,  Ohio. 

12.  Etoblattina  raniosa  (108).     Richmond,  Ohio. 

13.  Etoblattina  willsiaua  (176).     Richmond,  Ohio. 

14.  KtoblattiDa  benedicta  (183).     Richmond,  Ohio. 

15.  Etoblattina  benedicta  (178).     Richmond,  Ohio. 
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EXPLANATION  OF  PLATE  VI. 

All  the  drawings  are  by  Eatherine  Peirsou  Ramsay,  excepting  figs.  4  and  6  by 
J.  H.  Emerton,  and  figs.  5  and  8  by  J.  Henry  Blake.    All  are  magnified  two  diameters. 
Fig.  1.  Etoblattina  maledlcta  (174).     Richmond,  Ohio. 

2.  Etoblattina  maledicta  (163).     Richmond,  Ohio. 

3.  Etoblattina  maledicta  (164).     Richmond,  Ohio. 

4.  Etoblattina  funesta  (107).     Richmond,  Ohio. 

5.  Etoblattina  mazona.     Mazon  Creek,  Illinois. 

6.  Etoblattina  tenuis.     Richmond,  Ohio. 

7.  Etoblattina  exsensa  (161).    Richmond,  Ohio. 

8.  Etoblattina  exsensa  (196).     Richmond,  Ohio. 

9.  Etoblattina  hnstoni  (122).    Richmond,  Ohio. 
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EXPLANATION  OF  PLATE  VII. 

All  the  drawings  are  by  J.  Henry  Blake,  excepting  figs.  6, 10, 14  to  17  by  Kather; 
Peirson  Ramsay,  and  fig.  13  by  S.  H.  Scudder.    All  are  magnified  two  diameters. 
Fig.  1.  Etoblattina  eakiniana  (2111).    Cassville,  W.  Ya. 

2.  Etoblattina  accubita  (2112).    Cassville,  W.  Va. 

3.  Etoblattina  expulsata  (2113a).     Cassville,  W.  Ya. 

4.  Etoblattina  expnlsata  (2113«).    Cassville,  W.  Ya. 

5.  Etoblattina  gratiosa  (2114).    Cassville,  W.  Ya. 

6.  Etoblattina  macerata  (2081).     Cassville,  W.  Ya. 

7.  Etoblattina  immolata  (2115c).     Cassville,  W.  Ya. 

8.  Etoblattina  immolata  (2115a).    Cassville,  W.  Ya. 

9.  Etoblattina  mactata  (2116).     Cassville,  W.  Ya. 

10.  Etoblattina  communis  (2117^).  Cassville,  W.  Ya. 

11.  Etoblattina  communis  (2117c).  Cassville,  W.  Va. 

12.  Etoblattina  communis  (2117o).  Cassville,  W.  Ya. 

13.  Etoblattina  communis  (2117a).  Cassville,  W.  Ya. 

14.  Etoblattina  communis  (2117c).  Cassville,  W.  Ya. 

15.  Etoblattina  communis  (2117flr).  Cassville,  W.  Ya. 

16.  Etoblattina  communis  (2117/).  Cassville,  W.  Ya. 

17.  Etoblattina  communis  (2117i).  Cassville,  W.  Ya. 
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EXPLANATION  OF  PLATE  VIII. 

Figs.  4,  5,7,  9,  12  are  by  J.Henry  Blake;  figs.  3,  8,  10,  11  by  Katberiue  Peir«oi 
Ramsey,  and  figs.  1, 2, 6  by  J.  H.  Emerton.    All  are  magnified  two  diameters. 
Fig.  1.  Etoblattina  bastata  (106).     Ricbmond,  Obio. 

2.  Etoblattina  marginata  (117).     Ricbmond,  Obio. 

3.  Etoblattina  stipata  (123).     Ricbmond,  Obio. 

4.  Etoblattina  exsecuta  (2120).     Cassville,  W.  Va. 

5.  Etoblattina  arcta  (2118).     Cassville,  W.  Va. 

6.  Etoblattina  gracilenta  (114).     Ricbmond,  Obio. 

7.  Etoblattina  gracilenta  (198).     Ricbmond,  Obio. 

8.  Etoblattina  angusta  (2080).     Cassville,  W.  Va. 

9.  Etoblattina  macilenta  (2121).     Cassville,  W.  Va. 

10.  Etoblattina  variegata  (49).     Ricbmond,  Ohio. 

11.  Etoblattina  billiana  (2070).     Mazon  Creek,  Illinois. 

12.  Etoblattina  prajdiilcis  (2119).     Cassville,  W.  Va. 
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EXPLANATION  OF  PLATE  IX. 

All  the  drawings  are  by  J.  Henry  Blake,  excepting  figs.  2  and  14  by  S.  H.  Sondder, 
and  fig.  18  by  J.  H.  Emertou.    All  are  magnified  two  diameters. 
Fig.  1.  Etoblattina  exilis.    East  Providence,  R.  I. 

2.  Etoblattina  rogi  (21226).     Cassville,  W.  Va. 

3.  Etoblattina  rogi  (2122o).     Cassville,  W.  Va. 

4.  Etoblattina  expugnata  (2085).    Cassville,  W.  Va. 

5.  Etoblattina  obatra  (2123).    Cassville,  W.  Va. 

6.  Etoblattina  secreta  (2125a).    Cassville,  W.  Va. 

7.  Etoblattina  secreta  (2125c).    Cassville,  W.  Va. 

8.  Etoblattina  imperfecta  (2124).    Cassville,  W.  Va. 

9.  Etoblattina  invisa  (2126).    Cassville,  W.  Va. 

10.  Etoblattina  reliqua.    Pawtucket,  R.  I. 

11.  Etoblattina  latebricola  (2091).    East  Providence,  R.  I. 

12.  Etoblattina  defossa  (2128).    Cassville,  W.  Va. 

13.  Etoblattina  occulta  (2127).    Cassville,  W.  Va. 

14.  Etoblattina  recidiva  (2129).    CassviUe,  W.  Va. 

15.  Gerablattina  diversiner vis  (2141).    Cassville,  W.  Va. 

16.  Gerablattina  inculta  (2139).    Cassville,  W.  Va. 

17.  Gerablattina  perita  (2140).    CassviUe,  W.  Va, 

18.  Gerablattina  apicalis  (112).    Richmond,  Ohio. 
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EXPLANATION  OF  PLATE  X. 

All  the  drawings  are  by  J.  Henry  Blake,  excepting  figs.  3  and  5  by  S.  H.  Scudde 
and  fig.  8  by  Katherine  Peirson  Ramsay.    All  are  magnified  two  diameters. 
Fig.  1.  Gerablattina  richmondiana  (169).    Richmond,  Ohio. 

2.  Gerablattina  cassvici  (2142a).    Cassville,  W.  Va. 

3.  Gerablattina  cassvici  (2142o).    Cassville,  W.  Va. 

4.  Gerablattina  concinna  (2077a).    Cassville;  W.  Va. 

5.  Gerablattina  concinna  (2077c).    Cassville,  W.  Va. 

6.  Gerablattina  abdicata  (2143).    Cassvllle^  W.  Va. 

7.  Gerablattina  scapnlaris.    Pawtncket,  R.  I. 

8.  Gerablattina  nniformis  (2082/).    Cassville,  W.  Va. 

9.  Gerablattina  nniformis  (2082a).    Cassville,  W.  Va. 
0.  Gerablattina  nniformis  (2082o).    Cassville,  W.  Va. 

11.  Gerablattina  nniformis  (2082e).     Cassville,  W.  Va. 

12.  Gerablattina  permanenta  (2144).    Cassville,  W.  Va. 

13.  Gerablattina  permacra  (2188).    Cassville,  W.  Va. 

14.  Gerablattina  eversa  (2145).    Cassville,  W.  Va. 

15.  Gerablattina  deducta  (2146).    Cassville,  W.  Va. 

16.  Gerablattina  fratema.    East  Providence,  K.  I. 
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EXPLANATION  OP  PLATE  XL 

All  the  drawings  are  by  J.  Henry  Blake,  excepting  figs.  1  and  13  by  8.  H.  Scadder, 
figs.  11  and  15  by  Katherine  Peirson  Ramsay,  send.  fig.  12  by  J.  H.  Emerton.  All  are 
magnified  two  diameters. 

Fig.  1.  Gerablattina  radiata  (2147).    CassviUe,  W.  Va. 

2.  Gerablattina  lata  (2148).    CassviUe,  W.  Va. 

3.  Gerablattina  rotundata  (2149).    CassviUe,  W.  Va. 

4.  Gerablattina  ovata  (2150).    CassviUe,  W.  Va. 

5.  Gerablattina  minima  (2183).     Richmond,  Ohio. 

6.  Oryctoblattina  laqneata  (2136).    Kansas  City,  Mo. 

7.  Anthracoblattina  americana  (2137).     Clinton,  Mo. 

8.  Anthracoblattina  virginiensis  (2138).     CassviUe,  W.  Va. 

9.  Progonoblattina  colombiana.    Mazon  Creek,  Illinois. 

10.  Petrablattina  hastata  (2133).    CassviUe,  W.  Va. 

11.  Poroblattina  ohioensis  (162).     Richmond,  Ohio. 

12.  Poroblattina  longinqna  (111).     Richmond,  Ohio. 

13.  Poroblattina  gratiosa  (2134).    CassviUe,  W.  Va. 

14.  Poroblattina  complexinervis  (2135).    CassviUe,  W.  Va. 

15.  Poroblattina  fossa  (2083).    CassviUe,  tV.  Va. 
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EXPLANATION  OF  PLATE  XII. 

All  the  drawings  are  by  J.  Henry  Blake,  excepting  fig.  5  which  is  by  Katherine 
Peirson  Ramsay.  All  are  magnified  two  diameters,  excepting  figs.  8-11  which  are 
of  natnral  size. 

Fig.  1.  Etoblattina  deanensis  (2132b),    Forest  of  Dean,  England. 

2.  Etoblattina  sp.     East  Providence,  R.  I. 

3.  Etoblattina  deanensis  (2132c).    Forest  of  Dean,  England. 

4.  Etoblattina  sp. ;  hind  wing.    Cranston,  R.  I. 

5.  Blattina  sp. ;  hind  wing  (2038).    Mazon  Creek,  Illinois. 

6.  Etoblattina  sp. ;  hind  wing  (2084a).     Cassville,  W.  Va. 

7.  Etoblattina  sp. ;  hind  wing  (20846).    Cassville,  W.  Va. 

8.  Body  of  cockroach;  right-side  view  (4941).    Illinois.     (Seep.  25.) 

9.  The  same ;  ventral  surface. 

10.  The  same ;  left-side  view. 

11.  The  same;  dorsal  surface. 
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THE  CONSTITUTION  OF  THE  SILICATES. 


By  F.  W.  Clarke. 


CHAPTER    I. 

INTRODUCTION. 

In  the  solid  crust  of  the  earth  the  silicates  are  by  far  the  most 
important  constituents.  They  form  at  least  nine-tenths  of  the  entire 
knoMi^ii  mass,  and  comprise  practically  all  of  the  rocks  except  the  sand- 
stones, quartzites,  and  carbonates ;  even  these  exceptions  are  commonly 
derivatives  of  the  silicates,  which  break  up  under  various  conditions, 
yielding  simpler  bodies  of  their  own  class,  together  with  free  silica  and 
limestone.  From  a  geological  point  of  view,  therefore,  the  silicates  are 
of  fdndamental  importance,  and  a  study  of  their  inner  constitution  may 
be  reasonably  expected  to  shed  light  upon  many  serious  problems. 
For  example,  every  primitive  rock  or  eruptive  mass  contains  an  aggre- 
gation of  silicates,  each  one  of  which  is  capable  of  undergoing  chem- 
ical cliange  in  accordance  with  limitations  imposed  by  the  structure  of 
its  molecules.  When  these  changes  take  place,  secondary  compounds, 
alteration  products,  are  formed,  and  in  time  the  rock  becomes  trans- 
formed into  new  substances,  quite  unlike  those  which  originally  existed. 
A  knowledge  of  the  processes  which  thus  occur  should  be  applicable 
to  tlie  study  of  the  rocks,  and  should  ultimately  render  it  possible  so 
to  investigate  a  metamorphosed  mass  as  to  clearly  indicate  its  origin. 
These  processes  are  dependent  upon  chemical  structure,  and  the 
study  of  this  with  regard  to  the  silicates  is  the  purpose  of  the  present 
memoir. 

From  the  standpointof  the  chemist  the  problem  under  consideration 
is  one  of  great  importance,  but  also  of  great  difficulty.  Some  of  the 
difficnlly  is  real,  some  only  apparent.  At  first  sight  the  natural  sili- 
cates appear  to  be  compounds  of  great  complexity;  but  this  difficulty 
becomes  much  less  serious  after  careful  examination.  Few  of  the  nat- 
ural silicates  exist  in  even  an  approximately  pure  condition;  many 
that  seem  fresh  have  undergone  traces  of  alteration;  isomorphous  mix- 
tures are  exceedingly  common ;  and  much  confusion  is  due  to  defective 
analyses.  By  multiplied  observations  these  difficulties  can  be  elimi- 
nated from  the  problem,  but  others  yet  remain  to  be  disposed  of.  The 
oigaiiic  chemist,  to  whom  most  of  our  knowledge  of  chemical  structure 
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is  due,  deals  mainly  with  bodies  of  known  molecular  weight,  which  can 
be  measured  by  the  density  of  a  vapor  or  by  cryoscopic  methods.  To 
the  mineral  chemist  such,  knowledge  is  not  available,  for  the  compounds 
which  interest  him  are  neither  volatile  nor  soluble,  and  their  molecular 
weights  can  only  be  inferred.  The  simplest  empirical  formula  of  a  sili- 
cate is  not  necessarily  its  true  formula;  the  latter  may  be  a  multiple 
or  polymer  of  the  former;  and  here  we  find  a  difficulty  which  is  at  pres- 
ent almost  insuperable.  Strong  evidence  can  be  brought  to  bear  upon 
this  side  of  the  question,  but  it  is  only  partial  e\'idence  and  not  finally 
conclusive.  The  case,  however,  is  by  no  means  hopeless,  for  even  the 
partial  solution  of  a  problem  is  better  than  no  solution  at  all.  An 
approximation  is  some  gain,  and  it  is  possible  so  to  investigate  the 
constitution  of  the  silicates  as  to  bring  many  relations  to  light,  devel- 
oping formulae  which  express  those  relations  and  indicate  profitable 
lines  for  future  research. 

The  problem  is  open  to  attack  from   several  points'  of  view,  and 
various  methods  of  investigation  can  be  brought  to  bear   upon  it. 
First,  of  course,  the  empirical  formula  of  each  silicate  must  be  definitely 
ascertained,  which  involves  the  discussion  of  sufficiently  numerous  ^ 
analyses  and  the  elimination  of  possible  errors  due  to  impurity,  alter — . 
ation,  and  isomorphous  admixtures.    In  this  work  the  microscope  ren_ 
ders  important  service  to  the  analyst,  and  makes  his  results  much  mor<«^ 
certain.    By  the  aid  of  the  microscope  many  supposed  mineral  specie 
have  been  proved  to  be  mixtures,  and  the  problem  of  the  silicates  hj 
been  thereby  simplified.    Indeed,  the  final  outcome  of  such  investig: 
tion  generally  indicates,  for  any  given  natural  silicate,  simplicity 
composition;  and  this  is  what  should  be  expected.    These  compound 
are,  as  a  rule,  exceedingly  stable  salts,  while  complex  substances  a: 
commonly  characterized  by  instability.     The  mineral  silicates  a" 
formed  in  nature  under  conditions  of  high  temperature  or  are  deposit 
from  solutions  in  which  many  reactions  are  simultaneously  possibl 
and  these  circumstances  are  strongly  opposed  to  any  great  complic 
tions  of  structure.    Furthermore,  they  are  quite  limited  in  number,  oi 
a  few  hundred  at  most  being  known ;  whereas,  if  complexity  were 
rule  among  them,  slight  variations  in  origin  should  produce  correspond!  ":*i| 
variations  in  character,  and  millions  of  different  minerals  would      ^ 
generated.    That  few  variations  exist  is  presumptive  evidence  tlcm^fit 
only  few  are  possible,  and  hence  simplicity  of  constitution  is  reas^:>fl- 
ably  to  be  inferred.    In  fact,  we  find  the  same  small  range  of  min&X'aJ 
species  occurring  under  the  same  associations  in  thousands  of  widely 
separated  localities;  a  few  typical  forms  containing  a  few  of  the  com- 
monest metals  being  almost  universally  distributed.    The  longer  the 
evidence  is  considered,  the  stronger  the  argument  in  favor  of  simple 
silicate  structures  becomes. 

Having  established  the  empirical  formula  of  a  silicate,  its  physical 
properties  may  next  be  considered;  and  of  these  the  crystalline  fori» 
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and  the  specific  gravity  are  the  moHt  important.    From  identity  of 
form,  or  complete  isomorphism  between  two  species,  we  infer  similarity 
<»f  chemical  stractare,  and  the  inferences  thus  drawn  are  often  of  the 
highest  value.    On  the  other  hand,  dissimilarity  of  form  and  identity 
of  composition  indicate  isomerism,   as  for  example  in  the  cases  of 
audalusite  and  kyanite;  and  here  again  we  secure  evidence  which  bears 
directly  upon  the  study  of  chemical  constitution.     Fr^  m  the  specitic 
gravity  the  so-called  molecular  volume  of  a  species  may  be  computed, 
and  that  datum  gives  suggestions  as  to  the  relative  condensation  of  a 
molecule  in  comparison  with  others  of  similar  empirical  composition. 
For  instance,  leucite  and  jadeite  are  empirically  of  similar  type;  but 
the  latter  has  by  far  the  greater  density,  together  with  sui>erior  hard- 
ness.   It  is,  therefore,  presumably  more  complex  than  leucite,  and  this 
supposition  must  be  taken  into  account  in  considering  its  ultimate 
formula. 

From  what  may  be  called  the  natural  history  of  a  mineral,  still 
another  group  of  data  can  be  drawn,  relating  to  its  genesis,  its  con- 
stant associations,  and  its  alterability.    In  this  connection  pseudo- 
morphs  become  of  the  utmost  interest,  and,  properly  studied,  shed 
mnch  light  upon  otherwise  obscure  problen^s.     An  alteration  product 
is  the  record  of  a  chemical  change,  and  as  such  has  weighty  signifi- 
cance.   The  decomposition  of  si)oduniene  into  eucryptite  and  albite, 
tihe  transformation  of  topaz  into  mica,  and  many  like  occurrences  in 
J^ature,  are  full  of  meaning  with  reference  to  the  problem  now  under 
<^iisideration.    Just  here,  however,  great  caution  is  necessary.    Min- 
^talogical  literature  is  full  of  faulty  records  regarding  alterations,  and 
^any  diagnoses  need  to  be  revised.    Pseudomorphs  have  been  named 
^y  guesses,  based  upon  their  external  appearance,  and  often  a  com- 
pact mica  has  been  called  steatite  or  serpentine.     In  every  case  an 
alteration  product  should  be  identified  with  extreme  care,  both  by 
^^hemical  and  by  microscopical  methods;  for  without  such  precautions 
there  is  serious  danger  of  error.    In  each  instance  the  sui)i)osed  fact 
Jaust  be  scrujjulously  verified. 

Olosely  allied  to  the  study  of  natural  alterations  is  their  artificial 
pToduction  in  the  laboratory.    The  transformation  of  leucite  ijito  anal- 
<^t6,  and  of  analcite  back  into  leucite,  is  a  case  in  point,  and  the  adnii- 
^le  researches  of  Lemberg  furnish  many  other  examples.    Work  of 
^  character  is  much  less  ditticult  than  was  formerly  supposed,  and  its 
•fialogy  to  the  methods  of  organic  chemistry  renders  its  results  highly 
^Vniflcant.    Atoms,  or  gr(m])s  of  atoms,  may  be  split  off  from  a  mole- 
cule and  replaced  by  others,  and  the  information  so  gained  bears  directly 
^POtt  the  question  of  chemical  structure.     With  evidence  of  this  sort 
i^atioDS  appear  which  could  not  otherwise  be  recognized,  and  these 
'^tions  may  be  closely  correlated  with  observations  of  natural  occur- 
lenoes. 

Evidence  of  the  same  or  similar  character  is  also  furnished  by  the 
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thermal  decomposition  of  silicates,  a  line  of  investigation  which  has 
been  successfully  followed  by  several  investigators.  Thus  garnet,  when 
fused,  yields  anorthite  and  an  olivine;  natrolite  gives  nepheline;  talc, 
upon  ignition,  liberates  silica;  and  the  prolonged  heating  of  ripidolite 
produces  an  insoluble  residue  having  the  empirical  composition  of  spi- 
nel. All  of  these  facts  have  relevancy  to  the  problem  of  chemical  con- 
stitution, and  their  number  could  easily  be  enlarged  by  experiment. 
As  yet  the  field  has  been  barely  scratched  upon  the  surface;  upon 
deei)er  cultivation  a  goodly  crop  may  be  secured. 

The  artificial  synthesis  of  mineral  species,  with  the  allied  study  of 
crystalline  slags  and  furnace  products,  furnishes  still  more  evidence  of 
pertinent  utility.  But,  here  again,  caution  is  needed  in  the  interpreta- 
tion of  results.  A  compound  may  be  i)roduced  in  various  ways,  and  it 
does  not  follow  that  the  first  method  which  is  successful  in  the  labora- 
tory is  the  method  pursued  by  nature  in  the  depths  of  the  earth.  The 
data  yielded  by  sjoithesis  are  undoubtedly  helpful  in  the  determination 
of  chemical  constitution,  but  they  furnish  only  a  small  part  of  the  proof 
needed  for  complete  demonstration,  and  their  applicability  to  geological 
questions  is  limited  in  the  extreme.  For  the  latter  purpose  they  are 
only  suggestive,  not  final.  • 

Suppose  now  that  the  empirical  formula  of  a  silicate  has  been  accu- 
rately fixed,  and  that  a  mass  of  data  such  as  I  have  indicated  are  avail- 
able for  combination  with  it.  Suppose  the  physical  properties  to  be 
determined,  the  natural  relations  known,  the  alteration  products 
observed,  its  chemical  reactions  and  the  results  of  fusion  ascertained; 
what  then?  It  still  remains  to  combine  these  varied  data  into  one 
expression  which  shall  symbolize  them  all,  and  that  expression  will 
be  a  constitutional  formula.  To  develop  this,  the  established  principles 
of  chemistry  must  be  intelligently  applied,  with  due  regard  to  recog- 
nized analogies.  The  grouping  of  the  atoms  must  be  in  accord  with 
other  chemical  knowledge;  they  must  represent  known  or  probable 
silicic  acids ;  and  any  scheme  which  fails  to  take  the  latter  considera- 
tion into  account  is  inadmissible.  Not  merely  composition,  but  func- 
tion also  is  to  be  represented,  and  the  atomic  linking  which  leaves  that 
disregarded  may  be  beautiful  to  see,  but  is  scientifically  worthless.  A 
good  formula  indicates  the  convergence  of  knowledge;  if  it  fulfills  that 
purpose  it  is  useful,  even  though  it  may  be  supplanted  at  some  later 
day  by  an  expression  of  still  greater  generality.  Every  formula  should 
be  a  means  toward  this  end,  and  the  question  whether  it  is  assuredly 
final  is  of  minor  import.  Indeed,  there  is  no  formula  in  chemistry 
to-day  of  which  we  can  be  sure  that  the  last  word  has  been  spoken. 

In  the  development  of  constitutional  formulae  for  the  silicates  it 
sometimes  happens  that  alternatives  offer  between  which  it  is  difficult 
to  decide.  Two  or  more  distinct  expressions  may  be  possible,  with  the 
evidence  for  each  so  strong  that  neither  can  be  accepted  or  abandoned. 
In  such  cases  nothing  can  be  done  but  to  state  the  facts  and  await  the 
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discovery  of  new  data,  to  which,  however,  the  formnlsB  themselves  may 
give  clews.  This  sort  of  uncertainty  is  peculiarly  common  among  the 
hydronB  silicates,  and  often  arises  from  the  difficulty  of  discriminating 
between  water  of  crystallization,  so  called,  and  constitutional  hydroxyl. 
If  in  every  silicate  analysis  the  state  of  hydration  were  carefully  exam- 
inedy  the  conditions  of  dehydration  being  observed  at  different  temper- 
atures, much  of  this  obscurity  would  be  avoided. 

In  discriminating  between  rival  formulae,  one  rule  is  provisionally 
.admissible.  Other  things  being  equal,  a  symmetrical  formula  is  more 
probable  than  one  which  is  unsymmetrical.  Symmetry  in  a  molecule 
conduces  to  stability;  most  of  the  silicates  are  exceedingly  stable;  and 
hence  synmietry  is  to  be  expected.  This  rule  has  presumptive  value 
only,  as  an  aid  to  judgment,  and  can  not  be  held  rigidly.  It  expresses 
a  probability,  but  gives  no  proof.  In  a  problem  like  that  of  the  sili- 
cates^  bowever,  even  a  suggestion  of  this  kind  may  render  legitimate 
assistance. 
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CHAPTER   II. 


THE  THEORY  OF  THE  SILICATES. 
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To  this  acid,  orthosilicic  acid,  the  normal  silicic  ethers  and  many  com- 
mon minerals  correspond.  Its  normal  salts,  reduced  to  their  simplest 
expressions,  may  be  typically  represented  as  follows : 


Types.             f 

Example*. 

E'4Si04 

(C.H5)4Si04 

R"2Si04 

MgjSi04 

R"'4(Si04)3 

Al4{Si04)3 

R"'Si04 

ZrSi04 

Any  silicate  in  which  the  oxygen  atoms  outnumber  the  silicon  atoms 
by  more  than  four  to  one,  as  for  example  the  compound  Al2Si05,  must 
be  regarded  as  a  basic  salt. 

By  elimination  of  water  orthosilicic  acid  may  be  conceived  as  yielding, 
first,  metasilicic  acid,  £[28103,  and,  secondly,  the  anhydride,  Si02,  thus: 

Si(OH)4        0=Si=(0H)2        0=Si=0 

Corresponding  to  metasilicic  acid  many  salts  are  known,  but  as  yet 
no  ethers  have  been  certainly  obtained.    The  ethers  first  described  by 
Ebelmen  were  supposed  to  be  metasilicates,  but  all  recent  iuvestiga- 
12 


If  all  of  the  silicates  were  salts  of  a  single  silicic  acid,  the  problem  of 
tbeir  constitution  would  be  relatively  simple;  but  this  is  not  the  case. 
Many  silicic  acids  are  theoretically  possible,  and  several  of  them  have 
representatives  in  the  mineral  kingdom,  although  the  acids  themselves, 
as  such,  are  not  known.  Their  nature  must  be  inferred  from  their  salts, 
and  especially  from  their  ethers,  and  this  side  of  tlie  problem  is  the 
first  to  be  considered. 

Since  silicon  is  quadrivalent,  its  ortho  acid  is  necessarily  represented 

by  one  atom  of  the  element  united  with  four  hydroxyl  groups,  thus — 

Si(OH)4,  or,  structurally: 

H 

I 
O 
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tions  have  shown  them  to  be  ortho  compounds,  x>ossibly  more  or  less 
impure.  Troost  and  Hautefeuille,  however,  have  described  an  ether 
having,  the  formula,  (G2H5)8Si40i2,  which  is  a  polymer  of  ametasilicate; 
but  its  true  nature  has  not  been  determined.  The  simplest  formulae 
for  typical  metasihcates  are  as  follows : 


Typti. 

Examples. 

E'jSiOj 

Na,Si03 

R"Si03 

MgSiOs 

K"'»(iSi03)3 

AU(Si03)3* 

B"{Si03)2 

Zr(Si03)3» 

By  eliminating  a  molecule  of  water  from  two  molecules  of  ortho- 
silicic  or  metasihcic  acid,  a  disilicic  acid  may  be  produced.  From 
orthosilicic  acid  we  have 


Si(OH)4 
Si(OH)4 


Si— (OH), 


H2O     = 


O 

I 
Si-(OH)3 


or,  He  Si2  O7 ;  a  sexbasic  acid  of  which  several  ethers  have  been  obtained* 

It  is,  therefore,  a  well-established  acid,  and  a  number  of  silicates  appear 

to  be  salts  of  it.    It  may  be  called  diorthosilicic  acid.    From  metasilicie 

acid,  in  the  same  way,  we  get 

0=Si— OH 


0=Si=(0H)2 
0=Si=(0H)2 


—    H2O     = 


I 
O 

I 
0=Si— OH 


or  dimetasilieic  acid,  H2Si205.  No  ethers  of  this  acid  are  known,  but 
among  its  salts  are  the  minerals  petalite,  milarite,  ptilolite,  and 
mordenite. 

By  a  similar  process,  that  is,  the  elimination  of  water  from  three  or 
four  molecules  of  orthosilicic  acid,  a  series  of  tri-  and  tetrasilicic  acids 
may  be  theoretically  developed.  These  higher  acids  would  present 
many  possibilities  for  isomerism,  and  with  their  long  chains  of  atoms 
would  presumably  be  unstable.  At  all  events,  with  a  single  excep- 
tion, it  is  unnecessary  to  consider  them  in  order  to  account  for  the 
natural  silicates.  The  one  exception  is  the  tetrabasic  acid  H4Si308, 
which  appears  most  notably  in  eudidymite,  the  feldspars,  the  micas, 
and  the  scapolite  group.  The  feldspars  of  this  type,  however,  albite 
and  orthoclase,  are  represented  by  Groth  as  mixed  salts  of  two  other 
silicic  acids,  when  Si205+Si03=Si308;  so  that  the  trisilicic  acid  in 
question  can  be  left  out  of  consideration.  But  a  general  view  of  the 
whole  fleld  seems  to  point  to  its  existence;  at  least  greater  simplicity 
is  secured  by  retaining  it  in  the  scheme  of  silicic  acids;  and  that  policy 


*  Salts  not  actually  knovm,  but  theoretically  possible. 
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will  be  followed  throughout  this  memoir.    As  opposed  to  Groth'svibWj 
we  have  also  to  consider  the  theory  of  Becker*  that  metasilicates  may 
be  really  mixtures  or  compounds  of  ortho-  and  trisilicates,  with  H4Si04+ 
H4Si308=4H2Si03.    This  theory  may  easily  be  pushed  to  an  extreme, 
for  the  weight  of  evidence  shows  that  true  metasilicates  exist;  but  in  % 
many  cases  it  has  real  significance;  that  is^  mixed  salts  are  known 
having  pseudometasilicate  ratios,  and  these  are  most  simply  explained 
by  Becker's  theory,  which,  in  the  case  of  the  micas,  had  been  independ- 
ently developed  by  myself.     As  to  the  constitution  of  trisilicic  acid,  we 
have  no  positive  evidence,  and  at  least  two  independent  structures  are 
conceivable,  thus : 

0=Si-OH 


and 


O 

i 

Si=(OH)2 

I 
O 

I 
0=Si-CH 

/^\      /^\ 
(OH)2=Si<:       )Si(       >Si=(OH)2 


The  first  of  these  formulae  has  the  closer  analogy  with  the  formulaB 
of  the  other  silicic  acids,  and  is,  therefore,  in  default  of  evidence,  to  be  \ 
preferred.    Furthermore,  it  indicates  possibilities  of  isomerism,  such 
as  we  find  in  the  case  of 'orthoclase  and  microcline,  a  consideration 
which  is  well  worth  bearing  in  mind. 

So  far,  then,  there  are  five  silicic  acids  whose  salts  occur  in  the  cnist 
of  the  earth.    They  are: 

Orthosilicic  acid H4Si04 

Metasilicic  acid H2Si03 

DiorthosiUcic  acid HeSijCi^ 

Dimetasilicic  acid H2Si2C^ 

Trisilicic  acid H4Si3^^ 

and  unless  we  admit  the  possible  polymerization  of  metasilicic  aci^^ 
as  suggested  by  Troost  and  Hautefeuille's* ether,  no  others  need  T> 
invoked  in  order  to  account  for  the  facts  which  are  now  availat^.le 
The  possibility  of  other  silicic  acids  is  an  entirely  distinct  question. 

If  the  natural  silicates  were  simple  normal  salts  of  the  five  sili  C5ic 
acids  the  problem  of  their  constitution  would  not  be  difficult.    S«^ 
relatively  few  of  the  known  species  are  of  this  description;  the  grea»ter* 
number  are  double  salts,  and  even  triple  replacements  are  not  uncom- 
mon.   Furthermore,  there  are  acid  and  basic  salts  to  be  interpreted, 

*  Am.  Jour.  Sci.,  (3)  XXXVIII,  p.  154,  1889. 
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«ol<^  \3s\ft\^\tec  eYob^  of)LQT»  the  most  serious  diflScuJties.  A  basic  meta- 
silicate,  for  example,  may  have  the  same  empiricai  composition  as  an 
orthosilicate;  so  that  its  ratios,  studied  apart  from  other  evidence,  tell 
nothing  as  to  the  class  in  which  it  belongs.  Take  for  instance  the 
formula  A^SiOs,  which  represents  the  composition  of  three  distinct 
minerals,  andalusite,  sillimanite,  and  kyanite,  and  it  admits  of  several 
different  structural  expressions.  As  a  basic  nietasilicate  it  may  be 
written 

>0  >Si03     Al O Al 

Ko        <o  ^o-^ 

and  as  an  orthosilicate  it  becomes  either 

0=Al-Si04EEAl,     or     8104-^     No 

I3F  its  molecular  weight  is  a  multiple  of  that  indicated  by  the  formula 
Al2Si05,  then  the  possibilities  of  isomeric  structure  become  still  more 
complicated.  Its  composition  alone  does  not  give  its  molecular  struc- 
ture, and  other  evidence,  as  shown  in  the  introduction  to  this  memoir, 
must  be  brought  to  bear  before  the  problem  can  be  even  approxi- 
mately solved.  This  evidence  is  sometimes  available,  sometimes  not, 
as  will  be  seen  in  the  systematic  discussion  of  the  individual  species 
later. 

A  hasty  glance  over  the  entire  field  of  the  natural  silicates  will  show, 
first,  that  many  of  them  are  most  easily  interpreted  as  orthosilicates, 
and,  secondly,  that  by  far  the  greater  number  are  salts  of  aluminum. 
As  regards  both  abundance  and  variety  the  aluminous  silicates  out- 
rank all  the  others,  and  from  the  wide  range  of  composition  which 
they  exhibit  we  can  obtain  clews  to  their  constitution.  In  other  words, 
they^  furnish  the  most  evidence,  and  some  of  it  is  of  the  highest  import. 
Their  relations  to  one  another  are  oftentimes  clear  and  unmistakable, 
so  that  the  constitution  of  one  salt  is  the  key  to  that  of  a  second;  and 
thus  generalization  becomes  possible. 

Kwe  consider  first  the  orthosilicates  of  aluminum,  one  general  rela- 
tion is  easily  made  apparent.  By  a  general  relation  I  do  not  mean  a 
universal  relation,  for  exceptions  are  possible,-  but  only  that  many  of 
the  salts  are  connected  by  a  simple  regularity,  or  even  a  law.  To  make 
this  apparent  it  is  necessary  to  recognize  the  fact  that  aluminum  is 
now  properly  regarded  as  a  trivalent  metal,  its  formerly  supposed 
quadrivalency  being  no  longer  admissible.  Formulae  in  wliich  alumi- 
num appears  as  a  tetrad  are  not  valid ;  and  ferric  iron,  which  replaces 
aluminum,  follows  the  same  rule.  This  point  has  been  made  clear  by 
the  vapor  density  and  cryoscopic  investigations  of  recent  years,  and  is 
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sustained  also  by  the  position  of  aluminum  in  the  periodic  classifica- 
tion of  the  elements. 

This  much  admitted,  the  general  relation  of  which  I  have  spoken  is 
as  follows :  Many,  perhaps  all,  of  the  orthosilicates  of  aluminum  are 
most  simply  represented  as  substitution  derivatives  of  the  normal  salt 
Al4(Si04)3.  To  illustrate  this  rule  for  present  purposes,  the  following 
examples  will  suf&ce : 

Aluminum  orthosilicate Al4(Si04)3 

Eucryptite Al3(Si04)3Li3 

Nephelite Al3(Si04)3Na3 

Kaliophilite Al3(Si04)3K3 

Muscovite Al3(Si04)3KH2 

Paragonite Al3(Si04)3NaH2 

Andalusite Al3(Si04)3(A10)3 

Topaz Al3(Si04)3(AlF2)3 

Natrolite : Al2(Si04)3Na2H4 

Biotite * ...    Al2(Si04)3MgKH 

Grossularite Al2(Si04)3Ca3   * 

Prehnite Al2(Si04)30a2H2 

Phlogopite Al(Si04)3Mg3KH2'  j 

These  formulae  express  not  only  the  composition  of  the  minerals,  but 
also  niany  facts  concerning  their  relations,  such  as  their  association,  their 
alteration  one  into  another,  and  so  on.  Thus,  topaz  and  andalusite  are 
crystallographically  akin;  both  minerals,  as  well  as  others  in  the  series, 
alter  easily  into  muscovite,  and  these  facts  become  intelligible  in  the 
light  of  the  formulae  given.  In  the  use  of  the  formulae,  however,  one 
possible  misconception  must  be  avoided.  They  express  a  relationship 
of  constitution,  but  do  not  imply  that  Nature  first  generated  the  normal 
salt  and  then  actually  developed  the  other  compounds  from  it.  To 
emphasize  this  point  ^n  analogy  may  be  drawn  from  organic  chemistry. 
Alizarin,  derived  constitutionally  from  anthracene,  was  originally 
obtained  from  a  glucoside  contained  in  madder  root.  But  nobody  sup- 
poses that  the  madder  plant  took  anthracene  as  a  starting  point  from 
which  to  produce  the  dye.  The  constitutional  or  structural  derivation 
is  one  thing;  the  natural  origin  is  quite  another. 

Whether  aluminum  orthosilicate  as  such  exists  in  nature  is  still 
a  matter  of  doubt.  The  rare  mineral  xenolite  has  the  composition 
Al4(Si04)3,  but  it  needs  further  study  before  its  integrity  as  a  species 
can  be  fully  recognized.  At  present  the  weight  of  evidence  seems  to 
be  in  its  favor,  but  its  occurrence  is  that  of  a  secondary  mineral. 
Among  the  products  of  primitive  magmas  it  has  not  been  observed. 
As  regards  its  ultimate  constitution  or  chemical  structure,  that  ques- 
tion must  also  be  left  open.  It  can  be  written  structurally  in  several 
ways;  either  with  each  aluminum  atom  linked  with  all  the  Si04  groups 
or  with  only  one  atom  so  connected.    In  a  sense  this  problem  is  analo- 
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gous  to  that  offered  by  the  benzene  ring,  prism,  or  nucleus,  a  concep- 
tion of  which  the  utility  is  ftilly  recognized,  in  spite  of  outstanding 
uncertainties.  For  practical  purposes,  that  is,  for  the  coordinatiou  of 
known  facts,  expressions  like  the  following  are  sufficient: 

.Si04E:Al  .Si04~KH2  Si04Z:CaH 

Al-Si04^Ai        Al  -Si04--Al        Al-Si043CaH 
\si04=Al  \siO4    Al  ^SiO^i^Al 

These  expressions  indicate  the  observed  replaceability  of  aluminum 
atoms  by  other  atoms  or  groups,  and  have  no  ulterior  significance.  So 
long  as  their  limitations  are  kept  in  mind  they  are  useful,  but  beyond 
this  it  would  be  unreasonable  to  go.  With  prolonged  discussion  and 
more  evidence  we  may  get  a  deeper  insight  into  tlie  nature  of  the 
fundamental  molecule ;  at  present,  speculation  concerning  it  would  be 
premature.  The  relations  expressed  are  clear,  no  matter  Avhat  others 
may  be  revealed  in  the  future.  As  a  working  hypothesis,  the  concep- 
tion of  substitution  from  a  normal  salt  may  be  applied  to  many  non- 
aluminous  silicates,  as  in  the  magnesian  series,  the  silicates  of  quadriv- 
alent metals,  and  so  on.  These  points  will  be  developed  in  subsequent 
chapters.  In  the  systematic  discussion  I  shall  begin  with  the  orthosili- 
cates,  starting  with  those  of  aluminum,  for  the  reason  that  they  show 
most  clearly  the  evidence  relative  to  structure.  In  a  classification  of 
the  silicates  the  starting  point  would  be  different,  but  this  is  not  a  classi- 
jBcation.  The  trisilicates  will  be  considered  with  the  orthosilicates,  for 
reasons  which  are  obvious.  In  the  feldspar,  zeolite,  and  mica  groups 
the  ortho-  and  trisilicates  can  not  well  be  separated. 
Bull.  125 2 


CHAPTEE    III. 

THE  ORTHOSILICATES  OF  ALUMINUM.     . 
I.  THE  NEPHELITE  TYPE. 

If,  in  accordance  with  the  ideas  developed  in  the  preceding  chapter, 
we  start  out  from  the  normal  salt  Al4(  8104)3,  the  first  and  simplest 
replacement  possible  is  that  of  a  single  aluminum  atom  by  three 
monads,  giving  a  compound  of  the  general  formula  Al3(Si04)3U'3.  This 
formula  represents  several  well-known  minerals,  and  I  propose  to  des- 
ignate it  as  the  nephelite  type.  At  first  sight  it  seems  to  be  reducible 
to  the  simpler  expression  R'AlSi04,  but  that  expression,  as  will  be  seen 
later,  does  not  indicate  all  the  known  relations  of  the  group. 

The  first  three  representatives  of  this  type  are  as  follows : 

Bucryptite Al3(Si04)3Li3 

Nephelite Al3(Si04)3Na3 

Kaliophilite Al3(Si04)3K3 

These  species  are  all  hexagonal,  are  nearly  equal  in  density,  and  all 
gelatinize  wich  hydrochloric  acid.  The  second  and  typical  member  of 
the  series  has  been  made  synthetically,  and  is  then  found  to  have  the 
composition  indicated  by  the  formula.  The  natural  nephelite,  however, 
has  a  composition  which  is  more  exactly  represented  by  the  complex 
formula  E'8Al8Si9034,  in  which  a  little  potassium  appears  among  the 
components  of  E',  while  there  is  an  excess  of  silica  over  the  amount 
required  by  theory.  The  potassium  is  doubtless  due  to  an  isomorphous 
admixture  of  kaliophilite,  and  the  excess  of  silica  can  be  explained  by 
the  presence  of  a  salt  isomeric  with  albite  and  having  the  composition 
Al3(Si308)3Na3.  This  replacement  of  Si04  by  81303  appears  to  be  com- 
mon among  the  silicates,  and  its  recognition  clears  up  many  discrep- 
ancies. In  this  case  one  molecule  of  the  trisilicate  cominingled  with 
fifteen  of  the  ortho-salt  ^^  ill  produce  the  divergence  from  normal  com- 
position shown  in  the  analyses  of  natural  nephelite. 

By  direct  alteration  nephelite  passes  easily  into  two  zeolitic  min- 
erals, having  the  subjoined  formulae: 

Hydronephelite Al3(Si04)3Na2H.3H20 

Natrolite Al2(8i04)3Na2H4 

In  natrolite,  two  atoms  of  aluminum  have  been  replaced  by  li\=: 
!Na2H4,  and  this  species,  with  others  of  like  origin,  falls  therefore  into 
another  group.    8till  it  is  desirable  now  to  call  attention  to  the  fact> 
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observed  by  Doelter,*  that  natrolite  on  fusion  yields  nephelite.  The 
connection  between  the  two  species  is  unmistakable. 

Eucryptite  and  nephelite  both  alter  with  great  ease  into  muscovite, 
a  potassium  salt  of  which  paragonite  is  the  sodium  equivalent.  Fur- 
thermore, C.  and  G.  Friedel,t  by  heating  finely  divided  muscovite  to 
500<^  in  a  solution  of  alkali,  obtained  nephelite  in  crystals.  From  this 
evidence  the  formulae  of  muscovite  and  paragonite  become  directly 
related  to  those  of  the  nephelite  series,  thus : 

NepheUte Al3(Si04)3Na3 

Muscovite Al3(Si04)3KH2 

Paragonite >.  Al3(Si04)3XaU2 

Physically,  the  two  micas  have  no  resemblance  to  nephelite,  being 
different  in  form,  slightly  denser,  and  refractory  toward  acids.  The 
relationship  is  purely  one  of  chemical  type,  and  is  established  by  the 
fact  of  alteration  from  one  into  another. 

Through  muscovite  a  connection  is  recognizable  between  the  forego- 
ing species  and  the  two  minerals  andalusite  and  topaz,  whose  simplest 
formulae,  tripled,  may  be  written  as  follows: 

Topaz Al3(Si04)3(AlF2)3 

j^ndalasite Al3(Si04)3(A10)3 

Here  we  encounter  the  evidently  univalent  atomic  groups 

F 
-A1=0    and  -Al/ 

\f 

both  of  which  play  an  important  part  in  various  other  minerals.  The 
two  species,  topaz  and  andalusite,  are  closely  allied  crystallograph- 
ically.  They  have  sensibly  identical  molecular  volumes,  and  both 
undergo  alteration  into  muscovite  mica.  In  topaz,  as  shown  by  the 
investigations  of  Penfield  and  of  Jannasch,  hydroxyl  commonly 
replaces  a  part  of  the  fluorine  5  hydroxyl  and  fluorine  being  clearly 
isomorphous.  The  formula  given  is  that  of  normal  topaz,  entirely  free 
from  alteration. 

To  sum  up,  we  have  now  eight  definite  species  represented  by  the 
fundamental  type  Al3(Si04)3E'n,  the  first  substitution  from  the  normal 
orthosiUcate  of  aluminum.  Leaving  hydronephelite  on  one  side,  because 
of  its  water  of  crystallization,  the  remaining  seven  species  fall  into  three 
subtypes,  as  follows: 

Nephelite,  Muscovite.  Topaz, 

.Si04=Na3  .Si04i:^KH2  .Si04_(AlF2)3 

AI-Si04=Al  Al-Si04"Al  Al-Si04=:Al 

\si04^Al  "^SiO^IAl  \si04=Al 

symbols  which  clearly  indicate  the  kno^vn  chemical  relations  between 
the  several  minerals.    In  five  of  the  eight  examples  the  simplest  pos- 

*  Allgem.  Chem.  Mineralogie,  p.  183.  f  Boll.  Soc.  Min.,  XUE,  p.  129, 189Q. 
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e  formulae  have  been  tripled,  for  otherwise  the  relationships  which 
st  could  not  be  structurally  shown.    The  correctness  of  this  pro- 
lure  will  appear  still  more  definitely  in  the  consideration  of  the 
oups  which  follow. 

The  species  sillimanite  is  isomeric  with  andalusite,  but  the  structoral 
laracter  of  the  isomerism  is  not  clear.    The  minerals  komempine  and 
ryi)totile9  which  will  be  considered  later,  are  possibly  also  representa- 
ives  of  the  nephelite  tyi)e. 

II.   THE   GABNET-BIOTITE  TYPE. 

By  this  title  I  propose  to  designate  the  second  series  of  derivative 
fromtbe  normal  salt  Al4(8i04)3,  in  which  two  atoms  of  aluminum  liav^ 
been   replaced.     The  general    formula    of  the   type,    obviously,   i^ 
Al2(8i04)3R'6>  and  in  this  series  bivalent  elements  or  radicles  frequently 
appear.   In  natrolite,  R'6=Na2H4 ;  in  biotite,  R'6=R''2R'2;  and  in  garn^^^ 
R'c  are  entirely  replaced  by  E^'s.    There  are,  therefore,  three  subtyp^^ 
to  consider;  one  in  which  all  the  replacing  atoms  are  univalent,  or^'® 
in  which  all  are  bivalent,  and  one  intermediate  between  the  other  tw^c^ 

Under  the  first  subtype  three  species  seem  definitely  to  occur,  viz: 

Natrolite Al2(Si04)3Na2BCr' 

Dumortierite Al2(Si04)3(A10 

Zunyite Al2(Si04)3B'6* 

Natrolite,  as  we  have  already  seen,  may  be  directly  derived  froi^c: 
neplielite  by  alteration.    Dumortierite  is  analogous  to  andalusite,  anc^ 
like  the  latter,  is  orthorhombic.    In  zunyite  E'e  is  composed  of  th^ 
groups  — A1=F2,  — Al=Cl2,  and  — Al=(OH)2,  with  x>ossibly  a  lltt0 
— Al = O,  and  the  mineral  thus  seems  to  be  chemically  related  to  dumo^ 
tierite  in  the  same  way  that  topaz  is  related  to  andalusite.    But  top^v 
and   aDdalusite  have  crystallographic  analogy,  while  zunyite,  beiiv 
isometric,  is  quite  unlike  its  chemical  congeners.    The  species  evident! 
needs  further  study,  but  at  present,  if  we  unite  the  chlorine  in  it  wit 
the  fluorine,  it  may  be  provisionally  represented  by  the  expression 

.S  i04E  (A102H2)2.A1F2 
Al  -  Si04E  ( A102H2)2.  AIF2 

\si04E=.Al 

This  formula  expresses  the  facts  which  are  now  available,  but  is  : 
conclusive.  Its  isometric  character,  however,  helps  to  connect  zun; 
with  the  garnet  and  sodalite  groups,  as  has  been  shown  by  Brogge 

In  the  second  aubtyi)e,  when  E'e  is  partly  composed  of  bivalent 
partly  of  univalent  atoms,  two  species  may  be  placed,  thus: 

Trehnite ! Al2(Si04)3Cas 

Biotite Al2(Si04)3Mf 


*  Groth's  formula,  generalized.  t  Zeit.  Kryst.  Min.,  XVIII,  p.  209. 
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Possibly  the  tetragonal  sarcolite^  which  has  the  general  formula  of  a 
gamet  with  the  lime  partly  replaced  by  soda,  may  fall  here  also }  but  the 
analyses  of  this  mineral  are  uusatisfkctory,  and  its  relations  are  still 
nncertain.  Biotite  will  be  more  fully  considered  in  the  special  chapter 
devoted  to  the  mica  group.  Prehnite,  according  to  Doelter,*  decom- 
poses on  fusion,  yielding  the  same  products  as  garnet. 

Under  the  third  subtype  of  this  series  we  find  the  garnet  group  itself, 
together  with  epidote  and  several  related  species.  The  sodalite  group 
is  also  akin  to  garnet  and  to  the  second  subtype,  and  will  be  considered 
in  this  connection  a  little  later.  Under  the  generic  term  gamet  several 
species  are  included,  all  being  isometric  and  strictly  isomorphous,  in 
which  magnesium,  calcium,  and  ferrous  iron  replace  one  another,  while 
chromium,  aluminum,  and  ferric  iron  are  also  equivalent  terms.  Thus 
we  have: 

Grossularite Al2(8i04)3Ca3 

Pyrope Al2(Si04)3Mg3 

Ahnandite Al2(Si04)3Fe"3 

Spessartite Al2(Si04)3Mn3 

Andradite Fe2(Si04)3Ca3 

OuvaroWte Cr2(Si04)3Ca3 

To  these  may  be  added  schorlomite,  a  gamet  in  which  titanium  occurs 
totii  as  part  of  the  acid,  that  is,  with  Ti04  replacing  Si04,  and  also  as 
Ti'''  among  the  triad  bases,  equivalent  to  alumiuum.  The  monoclinic 
partschinite,  isomeric  with  spessartite,  also  falls  into  this  group. 

In  the  epidote  group,  at  least  four  species  appear,  one,  zoisite,  being 
ortiiorhombic,  while  the  other  three  are  monoclinic.  These  species  are 
cliaracterized  by  the  bivalent  group  of  atoms  =A1— OH,  thus: 

Zoisite Al2(Si04)3Ca2(A10H) 

Epidote,a (  Al2(Si04)3Ca^(A10H) 

Epidote,  h (  Fe2(Si04)3Ca2(FeOn) 

Piedmontite (AlMn)2(Si04)3Ca2( AlOH) 

Allanite (AlCeFe)2(Si04)3(CaFe)2(A10H) 

or,  in  general,  as  compared  with  gamet. 

Garnet E'"2(Si04)3R"3 

Epidote E'"2(Si04)3R"2(I^'"OH) 

The  facts  that  garnet  alters  into  epidote  and  that  the  two  minerals 
are  often  associated  give  emphasis  to  the  formulae.     For  epidote, 
liowever,  an  alternative  formula  is  possible,  in  which  the  hydroxyl  is 
supposed  to  be  united  with  calcium  rather  than  with  aluminum.    But 
epidote  is  a  i)eculiarly  stable  mineral,  while  the  group  — Ca—OH  would 
imply  instability  and  easy  alteration.     The  alternative  formula,  there- 
fore, is  improbable,  although  it  would  ally  epidote  more  easily  with 
anorthite,  which  is  a  product  of  its  fusion. 

*  Allgem.  Chem.  Mineralogie,  p.  183. 
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Although  garnet,  as  a  rule,  is  unattacked  by  acids,  and  epidote  is 
only  in  part  decomposable,  both  species  are  so  broken  up  by  strong 
ignition  as  to  be  readily  acted  upon  by  hydrochloric  acid,  with  separa- 
tion of  gelatinous  silica.  According  to  Doelter  and  Hussak,*  garnet 
yields  upon  fusion  sometimes  anorthite  and  an  olivine;  or  meionite, 
augite,  and  olivine;  or  melilite  and  anorthite;  and  occasionally  spineL 
Epidote,  says  Doelter,  t  yields  lime-augite  and  anorthite,  and  prehnite 
behaves  like  garnet.  These  facts  indicate  analogies  between  the  several 
species  named,  but  are  not  easy  of  complete  interpretation.  The  dif- 
ferent products  observed  may  be  due  in  part  to  a  direct  splitting  up  of 
the  original  insoluble  mineral  into  soluble  species  like  anorthite  and  a 
lime-olivine,  and  in  part  to  secondary  reactions  taking  place  during  the 
prolonged  fusion  and  cooling  of  the  resultant  magma.  In  other  words, 
two  sets  of  phenomena  are  probably  involved  in  the  observations,  and  it 
is  impossible  at  present  to  distinguish  between  them.  The  first  set  alone 
is  immediately  relevant  to  the  constitutional  question  now  before  us. 

In  the  four  species  sodalite,  hauynite,  nosite,  and  lazurite  we  have  a 
group  of  minerals  which  Brogger  has  classified  as  alkali  garnets.} 
Like  garnet,  they  are  all  isometric,  and  they  are  characterized  by  the 
presence  of  the  bivalent  groups  =A1— CI,  =A1— SO4— Ka,  and 
=A1— S— S— S— Na.  There  are  also  artificial  products,  ultramarines, 
in  which  the  groups  =A1— S— S— !N^a  and  =A1— S—Na  appear. 
Adopting  Brogger's  formulae,  which  are  preferable  to  those  formerly 
proposed  by  myself,  §  these  species  may  be  written  as  follows : 

Sodalite Al2(Si04)3l^a4(AlCl) 

Hauynite Al2(Si04)3:N^a2Ca(  AlS04Na) 

Nosite Al2(Si04)3Na4(AlS04Na) 

Lazurite Al2(8i04)3Na4(AlS3Na) 

They  fall,  therefore,  properly  under  the  second  subtype,  but  are  con- 
sidered at  this  point  on  account  of  their  analogies  with  garnet. 

Through  these  species,  and  especially  through  sodalite,  a  connection 
with  several  other  minerals  is  established.  Sodalite  occurs  in  elsBolite 
syenytes,  and  is  evidently  derived  from  nephelite,  and  like  the  latter 
it  yields  natrolite,  hydronephelite,  and  muscovite  by  alteration. 
Furthermore,  C.  and  G.  Friedel,||  on  heating  powdered  muscovite  with 
soda  solution  and  sodium  chloride  at  a  temperature  of  6OO0,  obtained 
sodalite  artificially,  although  nephelite  was  probably  first  formed  as 
an  intermediary,  and  the  two  species  were  commingled  in  the  product. 

The  two  hexagonal  species,  cancrinite  and  microsommite,  are  also, 
like  sodalite,  undoubtedly  derivatives  of  nephelite,  but  their  formulae    i 

are  rather  uncertain.    Cancrinite  approximates  to  the  com]>osition 

. —_ ^__«^    1 

*  Allgem.  Chem.  Mineralogie,  p.  182.  i 

t  Allgem.  Chem.  Mineralogie,  p.  183. 

t  Brogger  and  Backstrom,  Zeit.  Kryst.  Min.,  XVIII,  p.  209. 

§  Bull.  TJ.  S.  Geol.  Survey  No.  42,  p.  38. 

II  Bull.  Soc.  Min.,  XIII,  p.  183. 
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Als(Si04)3Na4H(AlGOj),  in  which  a  little  soda  is  replaced  by  lime,  and 
the  univalent  groap  —  Al=CO:,  may  be  partly  substituted  by— Al =Si03. 
Microsommite,  according  to  the  published  analyses,  varies  in  composi- 
tion widely,  containing  always  x>otassium,  and  having  a  notable  propor- 
tion of  chlorine  and  sulphuric  acid  among  its  constituents.  If,  how- 
ever, we  assume  in  it  the  univalent  railicles— Al=Cl2and— Al=S04,it8 
composition  reduces  easily  to  the  form  Al2(Si04)3(NaK)3Ca(Al(S04.Cl2)), 
like  cancrinite,  both  species  having  then  the  composition  of  the  general 
type  Al2(Si04)3R'6.  The  theory  as  proposed,  then,  assumes  univalent 
complex  radicles  for  cancrinite  and  microsommite,  and  bivalent  radicles 
for  tbe  sodalite  group,  thus: 

Jh  cancrinite  group.  In  aodalite  group, 

-Al=Cl2  =A1-01 

-Al=804  =A1-S04-Na 

-A1=C03  =Al-&3-Na 
-Al=Si03 

and  the  typical  structures  are  as  follows : 

*  •  Cancrinite,  Sodalite, 

^Si04=Na^(AlC03)  /^^^^>A?lci 

Al-  8i043Na2H  Al  -  SiO,=Na2 

\si04:zAl  \siO4-Al 

Goncerning  these  formuhe  and  the  peculiar  uui-  and  bivalent  radi- 
cles assumed  in  them,  there  are  arguments  both  for  and  against. 
The  assumption  of  a  group  — Al=Si03,  equivalent  to  and  replacing 
— A1=C03,  is  clearly  suggested  by  the  experiments  of  Lemberg,*  who, 
by  the  action  of  sodium  silicate  solution  upon  eloeolite,  obtained  a  com 
pound  which  he  designates  as  a  cancrinite  containing  ;N'a2Si03  in  place 
of  Na2C03.  By  similar  reactions  with  sodium  carbonate  he  produced  a 
sabstance  having  the  composition  of  true  cancrinite.  Hence,  whatever 
tiie  ultimate  molecular  structure  of  cancrinite  may  be,  we  are  amply 
justified  in  assuming  in  it  the  replaceability  of  CO3  by  SiOa. 

These  exi)eriments  fairly  represent  a  large  number  of  like  kind  which 
ore  due  to  Lemberg,  and  which  may  be  found  recorded  in  his  ^^arious 
papers.  Some  of  these  will  be  cited  later,  but  a  reference  to  the  work 
of  his  colaborer  Thuguttt  is  in  place  at  this  i)()int.  Starting  from  a 
hydrated  nephelite,  artificially  prepared  from  kaolin,  Thugutt  suc- 
ceeded in  producing  a  large  series  of  compounds  analogous  to  sodalite, 
in  which  the  original  silicate  had  taken  up,  at  moderately  high  degrees 
■  of  heat  and  i^ressure,  various  other  salts  of  scdium,  such  as  the  chlorate, 
seleuate,  formate,  oxalate,  and  so  on.  These  comx)ounds,  however,  are 
all  hydrated,  and  so  differ  from  the  natural  minerals  of  the  sodalite 
group,  and  they  are  regarded  by  Thugutt  as  formed  by  molecular 

*Zeitsch.  Deutaoh.  Geolog.  Geoell.,  1885,  p.  962.         t  Mmeralcbeiuisoho  Studieu,  Dorpat,  1891. 
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uniou.  Following  Lemberg,  he  regards  sodalite  as  a  molecular  com- 
pound of  nephelite  with  sodium  chloride,  and  taking  his  series  of 
compounds  throughout,  he  looks  upon  the  sodium  salts  which  have 
been  added  to  the  fundamental  silicate  as  equivalent  in  function  to 
water  of  crystallization.  In  favor  of  this  view  he  cites  many  arguments, 
some  of  which  are  entitled  to  considerable  weight.  Thus,  when  sodalite 
is  ignited  NaCl  is  driven  off,  whereas  if  the  chlorine  were  united  with 
aluminum  AICI3  should  be  expelled.  Similarly,  by  the  action  of  water 
alone,  sodium  chloride  can  be  split  off  from  the  sodalite  molecule,  thus 
indicating  a  looser  form  of  union  than  the  proposed  structural  formulsd 
show. 

But  what  is  molecular  union?  To  this  question  there  is  no  satisfac- 
tory answer,  and  even  in  the  case  of  water  of  crystallization  the  term 
is  only  a  confession  of  ignorance.  Unless  we  assume  the  existence  of 
two  kinds  of  chemical  union,  it  means  merely  that  the  structural  link- 
ing is  unknown,  and  that  the  problem  is  laid  on  one  side,  conveniently 
labeled  for  future  reference.  The  constitutional  formulae  here  adopted 
for  sodalite  and  cancrinite  are  intended  to  give  a  provisional  solution 
of  the  problem  in  their  particular  cases,  and  to  express  the  genetic 
relationships  with  nephelite  on  the  one  hand  and  the  crystallographic 
analogy  with  garnet  on  the  other.  The  objections  to  them  raised  by 
Thugutt  are  serious,  but  not  absolutely  conclusive.  When  sodium 
chloride  is  split  off  from  sodalite  the  mechanism  of  the  reaction  is 
quite  unknown,  and  the  relative  affinities  in  the  molecule  are  quite 
unstudied.  Until  these  are  understood  the  objections  raised  by  Lem- 
berg,  Thugutt,  and  others  are  not  fatal.  Furthermore,  the  presence  of 
a  gTOup  =A1  —  CI  does  not  imply,  as  Thugutt  supposes,  the  splitting 
off  of  AICI3  by  heat.  To  effect  such  a  decomposition  three  molecules 
of  sodalite  Avould  have  to  be  broken  up,  and  there  is  no  probability 
that  such  a  disintegration  could  occur.  At  all  events  the  formuhB 
proposed  fulfill  a  definite  purpose,  even  though  they  are  not  finally 
established.  They  express  known  relations,  but  not  necessarily  all  the 
relations  which  the  future  may  reveal.  The  facts  that  the  sodalite- 
cancrinite  minerals  are  derivable  from  nephelite,  and  that  nephelite  is 
again  derivable  from  them,  are  unquestionable. 

Taking  now  the  formula  of  a  typical  garnet,  Al2(Si04)3Ca3,  the  ques- 
tion of  its  molecular  structure  remains  to  be  considered.  Regarding  it 
as  a  derivative  of  the  normal  salt  Al4(Si04)3,  it  may  be  written  in  at 
least  two  ways,  thus : 

1.  2. 

,Si04=)^  ^Si04=Ca 


[Isio.-r^^ 


Al-Si04E^  )  ^Si04=0a 

\siO4HAl  ''S8i04=Ca 

That  is,  isomerism  is  possible;  and  of  the  two  species  partschinite  and 
spessartite,  one  may  belong  to  one  type  and  the  other  to  the  other. 
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In  the  first  expressiou  there  is  still  a  replaceable  atom  of  aluminum,  in 
the  second  expression  none;  in  the  first,  at  least,  one  calcium  atom 
must  link  two  SiO^  groups,  while  in  the  other  no  such  linkage  occurs; 
and  these  facts  may  be  connected  with  others.  For  example,  garnet 
alters  into  mica;  and  the  mica  group,  as  will  be  seen  later,  contains 
members  in  which  the  third  aluminum  atom  is  replaced.  This  points 
at  ODce  to  the  first  tyi>e  of  formula  as  preferable,  and  the  alterabiiity 
of  garnet  into  epidote  brings  the  latter  mineral  into  the  same  category. 
Zunyite  and  sodalite,  being  isometric,  should  iiiso  follow  garnet  ^ 
but  derivatives  of  the  second  type  are  theoretically  possible  and  may 
exist.  Even  under  the  first  type  alone,  isomerism  is  conceivable,  and 
the  orthorhombic  zoisite  may  be  contrasted  with  the  nionocliuic  lime 
epidote  as  follows : 

Si04=Ca  Si04=Al-0H 

/        >Al-OH  /         >Ca 

Al~  Si04=Ca  Al  -  Si04=Ca 

\siO4_Al  \SiO4     Al 

even  though  we  can  not  assign  either  species  to  either  formula  defi- 
nitely. My  object  here  is«merely  to  show  that  the  formulte  have  pro])- 
erties  by  virtue  of  which  they  are  able  to  express  known  differences. 

Additional  evidence  for  the  formula  assigned  to  garnet  is  furnished 
by  the  composition  of  vesuVianite,  which  is  most  simply  represented  as 
formed  by  the  coalescence  of  two  garnet  molecules,  with  elimination  of 
silica.  The  following  forinulte  express  this  relation,  and  also  a  rela- 
tiou  to  epidote,  quite  perfectly : 

Garnet.  VesHvianitc. 

Al-Si04:::  )  Al-Si04-_  3 

\siO,-Al  \si04=Al-0H 

Al-Si04 


I — 01V/4 —  ) 


If  in  vesnvianite  Il"6=C)a5Mg,  this  formula  gives  for  the  composition 
of  the  typical  mineral : 

SiO.2 38.38. 

AI.2O3 19.55 

CaO 35.81 

MgO 5.12 

H2O 1.14 

100.00 

This  agrees  well  with  the  published  analyses,  if  we  remember  that 
fen'ic  ii*on  may  partly  replace  aluminum,  and  that  fiuoriiie  sometimes 
replaces  hydroxyl.  It  is  also  sustained  by  the  facts  that  garnet  and 
vesuvianite  often  occur  in  contact  limestones  under  similar  conditions 
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of  genesis;  that  vesuviainte  alters  into  garnet^  and  also,  like  garnet^ 
into  micas  and  chlorites;  and  that  both  species^  as  shown  by  Doelter,* 
yield  essentially  the  same  products  upon  fusion.  The  analogies  con- 
necting them  are  remarkably  suggestive  and  complete,  and  the  formulae 
here  proposed  render  those  analogies  intelligible.  In  the  Swedish 
"mangan-idocrase''  a  salt  occurs  which  is  doubtless  the  vesuvianite 
equivalent  of  spessartite,  but  the  compound  in  a  pure  state  is  unknown. 
Two  additional  species,  melilite  and  gehlenite,  which,  like  vesuvianite, 
are  also  tetragonal,  may  perhaps  be  best  considered  at  this  stage  of 
the  discussion.  For  melilite,  the  analyses  are  somewhat  discordant; 
but  on  the  whole  they  agree  best  with  Groth's  formula  (CaMgNaiJs 
(AlFe)2Si50i9.  This  may  be  written  so  as  to  resemble  the  formula  of 
vesuvianite,  but  with  the  linking  Si04  group  replaced  by  the  bivalent 
SiOa.  For  gehlenite,  the  empirical  formula  Ca3Al2Si20io  is  commonly 
assumed,  but  a  careful  comparison  of  the  published  analyses  has  con- 
vinced me  that  it  is  not  entirely  satisfactory.  Most  of  the  analyses 
show  appreciable  amounts  of  water,  but  this  may  be  due  to  alteration; 
for  the  artificial  gehlenite,  prepared  by  the  igneous  method,  is  non- 
hydrated.  A  different  formula,  which  relates  gehlenite  to  melilite 
and  vesuvianite,  seems  to  be  preferable;  and  such  a  formula  is  empiric- 

ally  Ca7MgAl4Si5024.    In  this  the  univalent  group  —  Al\^      >Il"  is  to 

be  assumed,  which  occurs  also  among  the  clintonite  micas,  and  which, 
in  natural  gehlenite,  may  be  replaced  in  part  by  —  Al=(OH)2.  On 
this  basis  the  three  species  are  comparable  as  follows : 

Vesuvianite,  MeUlite.  Gehlenite. 

Al-Si04=J  Al-Si04=)  Al-8i04E?) 

\si04=Al-0H  NsiOs  \siO4=(AlO2R'02 

Al-Si04— )  Al-Si04— )  Al~Si04=^) 
\siO.H  !  ^"'                 \siO  =  }  ^"=  \siO.=  !  P'' 

These  symbols  are  not  absolutely  unobjectionable,  but  they  are  useful 
for  jjurposes  of  correlation.  Gehlenite  alters  into  garnet,  melilite  some- 
times occurs  among  the  products  of  fusion  of  garnet,  and  the  formulae 
suggest  such  relations.  Furthermore,  Lembergt  has  shown  that  geh- 
lenite, heated  to  liOOo  with  a  solution  of  potassium  carbonate,  gives  cal- 
cium carbonate  and  a  product  having  the  composition  of  a  potash  mica; 
while  similar  treatment  with  sodium  carbonate  converts  the  mineral 
into  cancrinite.  Gehlenite,  garnet,  cancrinite,  and  muscovite  are  there- 
fore related  to  one  another,  and  this  fact  is  expressed  by  the  formulae 
])ropo8ed.    In  melilite  the  calcium  is  partly  replaced  by  sodium,  and 


'AUgem.  Cliem.  Mineralogie,  p.  183.  \  Zeitsch.  Deutscb.  Geolog.  Gesell.,  1892,  p.  237. 
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in  some  gehlenites  obtained  from  fiirnace  slags  the  same  replacement 
has  been  observed.* 

At  the  Orawitza  locality,  gehlenite  occars  in  rolled  pebbles  contain- 
ing grains  of  vesuvianite.  As  this  gehlenite  contains  little  or  no  water, 
we  may  compare  Janovsky's  analysis  of  itt  with  the  results  obtained 
Irom  calculation,  both  with  the  formula  Ca3Al2Si20io,  and  with  the  new 
formula  Al2(SiO4)5li"6(AlO2E'02,  when  R"8=Oa7Mg. 

The  results  are  as  follows : 


J  ,      i      Old      1     New 

•^^^^^^^'^y-  formula,  formula. 


SiO,. 
AI3O3. 
FeaOa 
FeO. 
CaO- 
MgO. 
Ign.. 


32.39 

18.53 

1.25 

3. 61  i  > 

37.  65  j  > 

6.ft*  1^ 


! 


30.77 
26.15 


43.08 


32.05 
21.80 


41.88 
4.27 


100.63 


100.00 


100.00 


Neither  formula  compares  perfectly  with  the  analysis,  but  the  new 
is  rather  better  than  the  old.  With  some  other  analyses  this  advan- 
tage is  reversed.  We  need  new  data,  based  upon  purer  and  more  defi- 
nite material  than  seems  to  have  been  as  yet  collected.  If  the  old 
formula  should  be  sustained,  then  it  might  be  written  structurally  in 
either  of  two  ways,  tlius ; 


.0— Al-  O 
Al— Si04=  )  ^  / 


8i04^Ca(A10) 

Si04=Ca(AlO) 


The  first  formula  would  serve  to  connect  gehlenite  with  garnet  and  the 
micas,  while  the  second  represents  a  derivative  of  calcium  orthosilicate 
and  fails  to  indicate  the  various  relationships  of  the  mineral  to  other 
species  of  this  group.  Keither  formula,  however,  is  so  suggestive  as 
the  one  which  is  based  upon  the  type  of  vesuvianite. 

Another  alternative  is  offered  by  tlie  theory  of  Vogt,J  who  regards 
mehlite  and  gehlenite  as  varying  mixtures  of  two  end  products;  one, 
the  "gehlenite  silicate,"  E'^gE^sSiiOio,  and  the  other,  <^kevmanmte, 
B'^SisOw  The  last  compound  is  a  basic  silicate,  found  in  slags,  which 
needs  farther  study.  Yogt's  theory  is  plausible,  and,  if  established,  will 
take  the  two  species  in  question,  gehlenite  and  melilite,  out  of  the  pres- 
ent category  as  related  minerals  to  vesuvianite  and  garnet. 

The   little-known  mineral  arctolite  is  possibly  another  member  of 


*  See  Hintze,  Haiidbuch  der  Min.,  p.  310. 

1  Dana's  Systom  of  Mineralogy,  6tli  ed.,  p.  476. 

^Neues  Jalirb..  1892,  II,  p.  73. 
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tbis  group,  with  affinities  toward  prehnite.    Its  compositioiL  is  fairly 

expressed  by  tlie  formula 

Al2(SiO4)30aMgH2 

whicli  is  that  of  prehnite  with  CaMg  in  place  of  Oa2.    The  integrity  of 
this  species,  however,  is  not  yet  fhlly  established. 

III.  THE  FELDSPARS  AND  SOAPOLITES. 

Although  orthosilicic  and  trisilicic  acids  are  technically  distinct,  and 
from  a  chemical  point  of  view  should  be  studied  separately,  their  salts 
containing  aluminum  occur  in  such  a  variety  of  mixtures  that  in  several 
groups  of  minerals  the  two  acids  must  be  considered  as  mutually 
equivalent,  and  their  compounds  discussed  together.  Two  such  groups, 
closely  allied,  are  the  feldspars  and  the  scapolites. 

For  each  of  these  groups  the  theory  developed  by  Tschermak  has  met 
with  general  acceptance.  In  the  case  of  the  feldspars,  Tschermak  was 
undoubtedly  anticipated  in  great  part  by  Hunt,  Waltershausen,  and 
others,  but  he  gave  to  the  theory  its  most  precise  statement,  and  to  him 
its  final  establishment  is  due.  According  to  this  theory  the  triclinic 
plagioclase  feldspars  consist  of  albite,  ALNaSisOa,  and  anorthite,  Al2Ca 
(Si04)2 ;  which,  commingled  in  various  proportions,  give  the  intermediate 
oligoclase,  labradorite,  andesite,  and  so  on.  There  are  also  the  triclinic 
microcline  and  its  monoclinic  equivalent,  orthoclase,  both  represented 
by  the  formula  AlKSiaOs,  and  the  barium  feldspars,  such  as  hyalophane, 
which  may  be  regarded  as  mixtures  of  orthoclase  with  a  barium  salt 
analogous  to  anorthite  in  composition.  Microcline  and  orthoclase,  from 
a  chemical  point  of  view,  may  be  considered  as  isomers;  and  so  also 
may  albite  and  soda-orthoclase;  but  the  nature  of  the  isomerism  is  not 
clear.  It  may  be  due  to  the  structure  of  the  salt  as  such,  or  to  the 
existence  of  two  isomeric  acids  11481303,  and  both  possibilities  are  con- 
ceivable. For  present  purposes  this  problem  may  be  left  outstanding, 
and  our  attention  can  be  confined  to  the  two  typical  compounds, 
anorthite  and  albite.  In  the  discussion,  later,  of  the  species  eudidymite 
and  epididymite,  the  question  of  isomeric  trisilicates  will  come  up. 

For  the  scapolite  series  Tschermak  has  elaborated  a  theory  which  is 
closely  parallel  to  that  of  the  feldspars.  These  tetragonal  minerals 
are  shown  to  be  most  easily  interpretable  as  mixtures  of  two  end 
compounds,  meionite,  Al«Ca4Si(jC)25v  and  marialite,  Al3Na4Si9O2401, 
Neither  end  compound  has  yet  been  found  in  nature  quite  free  from  the 
other;  but  the  variations  in  composition,  in  optical  character,  etc.,  are 
all  accounted  for,  and  the  theory,  so  far  as  it  goes,  is  satisfactory.  I 
have  tentatively  examined  some  possible  alternative  hypotheses,  and 
none  of  them  fulfills  all  necessary  conditions  so  well  as  this  scheme  of 
Tschermak's. 

Upon  studying  the  feldspars  and  sca]^lites  more  closely,  certain 
analogies  appear  other  than  those  indicated  by  the  parallelism  of  the 
two  series.  Both  groups  of  minerals  are  easily  alterable,  and  both  yield 
kaohn  as  a  final  product  of  the  change.    Furthermore,  both  alter  into 
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moseoyite,  or  pinite,  which  is  only  an  impure  pseudomorphous  mica; 
and  kaolin,  crystallographically,  has  close  relations  with  the  mica 
iiftmily.  Feldspars,  scapolites,  muscovite,  and  kaolin  are  therefore 
presumably  connected,  and  the  structural  formula)  of  the  minerals 
should  render  the  relationship  apparent. 
The  empirical  formula  to  be  considered  are  now  as  follows: 

Albite  ...; AlNaSigOs 

Anorthite Al2CaSi208 

Meionite Al6Ca4Siu025 

Marialite AlgNaiSigOj^Ol 

Mnscoyite AlsEHsSisOiz 

Kaolin Al2H4Si209 

For  muscovite  the  constitution  has  already  been  indicated;  and  this 
cleWy  together  with  the  general  hypothesis  of  derivation  from  normal 
salts,  enables  us  to  correlate  all  six  of  the  formulae  given.  To  do  this 
it  is  necessary  to  triple  the  formulae  of  albite  and  anorthite,  and  we 
hi|ve  the  following  expressions : 

Albite,  Anorthite, 

.Si:,Os=Na3  .Si04EAl 

Al— Si308=Al  Al— Si04BAl 

\si30g=Al  \siO4=0a 

I 
Ga 

I 
.SiOi^Oa 

Al— Si04=Al 

\si04=Al 

Marialite.  Meionite. 

Si30s=l!ra8  .Si04=Al 

Al^Si303=Nj7^'  Al^Si04EAl 

\si30,=Al  \SiO4-Oa 

Oa 

I 
O 

I 
Ca 

I 
.Si04=0a 

Al— Si042:Al 

\si04=Al 

Muscovite.  Eao  Un . 

>Si04^.KH2  .OH 

Al— Si04i:Al  Al— Si04-H3 

\si04^Al  \siO4— Al 
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On  this  basis  anorthite  becomes  the  calcium  equivalent  of  nephrite, 
which  latter  species  is  also  alterable  into  kaolin.  Again,  garnets  are 
known  to  alter  into  feldspars  and  scapohte;  and,  according  toBrauns,* 
in  the  alteration  of  diabase,  prehnite  and  epidote  are  sometimes  derived 
from  anorthite.  These  species,  therefore,  are  all  connected  by  numer- 
ous cross  relations,  all  emphasizing  one  another  and  pointing  to  a  com- 
munity of  molecular  type.  I  have  already  called  attention  to  the  facts 
that  anorthite  and  meionite  occur  among  the  products  of  fusion  of 
garnet,  and  these  data  fit  in  well  with  the  others.  So  far  the  formulsB 
are  highly  suggestive,  but  as  yet  they  do  not  indicate  the  mechanism 
of  the  reaction  by  which  a  trisilicate  feldspar  breaks  down  into  kaolin, 
and  they  need  development  in  that  direction. 

Closely  allied  to  the  feldspar  in  its  petrographic  relations  is  the 
isometric  mineral  leucite,  AlKSi206.  Empirically  it  seems  to  be  a 
metasilicate,  and  is  commonly  so  regarded,  but  it  may  easily  be  con- 
ceived as  a  mixed  salt,  containing  ortho-  and  trisilicate  molecules.  By 
alteration  it  yields  orthoclase,  nephelite,  muscovite,  and  kaolin,  and  the 
pseudo-leucite  of  Magnet  Cove  has  been  shown  by  J.  F.  Williams  to 
consist  of  orthoclase  and  elajolite  intimately  commingled. t  This  case 
probably  represents  the  typical  breaking  up  of  leucite,  the  formation 
of  kaolin  or  of  muscovite  in  other  instances  being  due  to  secondary 
reactions.  On  the  other  hand,  C.  and  G.  Friedel f  have  obtained  leucite 
synthetically  from  muscovite  as  a  starting  point,  orthoclase  and  nephe- 
lite  being  produced  at  the  same  time;  and  Lemberg,  §  in  his 
experiments,  has  transformed  leucite  into  sanidine,  anorthite,  and 
microsommite,  and  also  into  audesine.  In  a  later  paper  ||  Lemberg 
describes  the  action  upon  various  silicates  of  the  salt  Na2Si03,  8H2O,  at 
2000  under  pressure,  kaolin,  albite,  el^eolite,  leucite,  and  analcite  all 
yielding  a  silicate-cancrinite  containing  SiOs  in  place  of  CO3.  These 
facts  connect  the  several  species  together,  but  to  their  explanation  the 
empirical  expression  AlKISi206  gives  no  clew.  A  formula  for  leucite, 
to  be  satisfactory,  must  be  a  multiple  of  this,  and  several  such  multi- 
ples fulfill  the  conditions  of  the  problem. 

The  isometric  form  of  leucite  suggests  at  once  a  relation  with  garnet 
and  the  sodalite  group,  and  this  can  be  indicated  by  the  quadrupled 
formula  Al4K4Si8024.  We  then  have,  as  a  distinct  possibility,  the  fol- 
lowing series  of  molecules: 

Garnet.  Sodalite,  Leucite. 

ySi04=)_„  Si04=Na,  Si04=K:2 

Al     mo-P'  /        >A1— CI         /  >Al-Si04EFAl 

Al^biU4-  }  Al-Si04=Na,  Al-Si308=Ki 

Si04HAl  \siO4EAl  ^SisOa^AI 


*  Neues  Jahrbiich,  1892,  II.  p.  1 . 

t  Ann.  Kept.  Geol.  Survey  of  Arkansas,  1890,  II,  p.  267  et  seq. 

:  Bull.  Soc.  Min.,  XIII,  p.  134,  1890. 

§  Zeitsch.  Geol.  Gesell.,  XXVIII,  pp.  611-615,  1876. 

II  Zeitsch.  Geol.  Gesell.,  pp.  961-2,  1885. 
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Upon  tLis  basis  leucite  is  clearly  reduced  to  the  uniform  type  of  the 
minerals  to  which  it  is  related  crystallographically,  and  also  of  those 
into  which  it  alters;  but  the  foftnula  proposed  can  not  be  regarded  as 
final.  It  is  offered  here  only  as  a  first  approximation  toward  answer- 
ing the  questions  which  are  suggested,  and  is  therefore  subject  to 
modification  in  the  future. 

Closely  allied  to  leucite  is  another  isometric  mineral,  analcite,  which, 
empiricaJly,  has  the  comi>osition  AlNaSi206,H20.  This  species  alters, 
like  lencite,  into  feldspar,  and  an  alteration  into  prehnite  is  also 
recorded.*  Furthermore,  Lemberg  has  shown,  in  the  papers  already 
cited,  that  leucite,  by  the  action  of  soda  solutions,  may  be  transformed 
mto  analcite,  and  that  analcito,  by  similar  treatment  with  potash,  yields 
leucite  ag^ain.    With  these  facts  in  view,  analcite  may  be  written 

Si04  =  Na2 
/  >Al-Si04--ll(Al()n) 

Al-SiaOe^-N'ai  3H2O 

^SisOs^Al 

one-fourth  of  the  water  being  regarded  as  constitutional.  This  last 
supposition,  however,  needs  to  be  checked  by  careful  experimeutKS  upon 
dehydration,  for  the  data  now  on  record  are  not  absolutely  conclusive.t 
A  change  in  this  detail  would  modify  the  formula  given,  but  would  not 
affect  its  general  type. 

Still  another  isometric  mineral,  pollucite,  should  possibly  be  consid- 
ered here.  Two  empirical  formulie  deserve  to  be  regarded :  one,  based 
upon  analyses  of  the  Elba  mineral,  and  given  by  Groth,  H2Cs2Al2Si50i5  5 
the  other,  deduced  by  Wells  J  for  the  Maine  pollucite,  n2Cs4Al4Si9027. 
Both  formulae  give  metasilicate  ratiosj  but  both  are  reducible  to  the 
type  of  leucite  and  analcite,  thus: 

Elba.  Maine. 

SijOa^CSa  /SiaOa     GS2U 

\ay3-ii  \Si.0.=:.(A10), 

Iffeither  formula  can  be  regarded  as  conclusive,  and  their  only  value 
here  is  to  show  that  pollucite  is  not  necessarily  a  metasilicate,  and  that 
it  can  be  represented  as  similar  in  constitution  to  the  minerals  with 
which  it  is  morphologically  allied.  Wells's  analyses  are  probably  the 
better;  but  the  formula  drawn  from  the  Elba  pollucite  indicates  the 
closer  analogy  to  leucite  and  analcite. 

Although  kaolin,  mineralogically,  is  not  a  member  of  the  feldspar 
group,  it  is  properly  discussable  here  as  a  derivative.  The  formula 
assigned  to  it  in  the  foregoing  pages  is  not  unimpeachable,  but  it  sug- 
gests its  relations  to  the  feldspars  and  micas,  and  also  represents  the 

*naiui'8  System  of  Mineralogy,  6th  cd.,  p.  598. 

t  Compare  Herscli,  Der  Wasnergohalt  der  Zeolitlio,  Ziirich,  1887. 

:Am.Jour.Sci.  (3)  XLI,  p.  213,  1891. 
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fact  that  the  water  in  it  is  wholly  conBtittitional.  In  fact,  the  mineral 
is  stable  far  above  the  ordinary  temperatures  of  dehydration,  so  that 
the  NN'ater  can  be  regarded  only  as  an  Essential  part  of  the  molecule. 

In  addition  to  the  formula  proposed  for  kaolin,  the  following  expres- 
sions are  possible  without  assumption  of  any  higher  molecular  weight: 

(1)  SiaC.H^CAlO)^ 

(2)  Si,07.H2(A10H)2.    Brauns's. 

(3)  Si«05.(AlH202)2.    Groth's. 

(4)  H^O-Ai<^^^^-^^^^^^ 

^SiOa-H 

Al=Si04=H2 

<^)  ^^Al=SiO,=H2 

If  the  formula  be  tripled,  then  kaolin  may  be  written  as  a  basic 
trisilicate,  thus : 

.OH 
(6)  Ai--Si308HH.(  AIH2O2)  2 

'^Si308=(AlH202)3 

Of  all  these  symbols  only  the  last  and  the  one  originally  chosen  indi- 
cate the  relations  between  kaolin  and  its  parent  species.  As  for  these 
two,  the  formula 

.OH 

Al— Si04^H3 

\si04=Al 

is  the  simpler,  and  would  seem  to  represent  the  greater  stability.  Kao- 
lin, under  ordinary  circumstances,  is  scarcely  attacked  by  the  strongest 
hydrochloric  acid,  a  fact  which  seems  to  be  most  in  harmony  with  the 
orthosilicate  expression.  That  expression,  therefore,  is  to  be  preferred ; 
at  least  until  more  positive  evidence  is  attainable.  After  dehydration 
at  low  redness,  kaolin  is  completely  decomposable  by  hydrochloric  acid, 
but  the  ignited  mass  contains  no  silica  soluble  in  sodium  carbonate 
solution.  These  facts,  developed  by  experiments  made  under  my  direc- 
tion by  Mr.  George  Steiger,  seem  to  indicate  the  formation  of  a  salt 
Al3Si207  as  the  result  of  ignition,  but  other  interpretations  are  possi- 
ble. The  data  are  given  here  simply  as  data,  which  may  become  avail- 
able for  a  fuller  discussion  of  the  problem  by  and  by.  It  will  be  seen 
later,  when  the  other  clays  are  considered,  that  their  formulae  are  in 
harmony  with  that  chosen  for  kaolin. 

IV.   THE   NORMAL   ZEOLITES. 

By  this  title  is  indicated  a  well-defined  group  of  hydrous  silicates, 
unmistakably  related  to  nephelite  and  the  feldspars,  and  for  which  the 
term  feldspatlm  zeolites  would  be  equally  appropriate.  A' few  zeolitic 
species,  ptilolite,  mordenite,laubanite,  etc.,  are  excluded  from  the  present 
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BGheme,  as  being  firom  a  chemical  point  of  view  more  proi>erIy  placed 
elsewhere. 

Three  of  the  minerals  in  this  group  have  already  been  mentioned, 
namely,  hydronephelitOy  natrolite,  and  analcite.  All  of  these  occnr  as 
alteration  products  of  eheolite  or  nephelite,*  and  natrolite  yields  nephe- 
lite  again  upon  fusion.  Xatrolite  and  analcite  are  both  derivable  by 
natural  processes  firom  albite;f  analcite,  as  shown  in  the  preceding 
section,  yields  feldsi>athic  pseudomorphs,  and  the  relations  of  analcite 
to  lencite  are  beyond  controversy.  From  sodalite,  both  natrolite  and 
hydronephelite  may  be  generated,  and  firom  nephelite,  by  artificial 
means,  Doelter  has  produced  analcite  and  natrolite.|  All  of  these  rela- 
tions, with  others,  both  morphological  and  genetic,  are  covered  by  the 
formulae  which  have  already  been  developed,  but  which,  in  part  at  least, 
may  be  advantageously  repeated  here.    Thus  we  have: 

Nephelite.  Hjfdnmepkeliie.  XatrolUe. 

.Si04^:5^a3  .Si04=:5^a,H  .SiO^zzi^^aHj 

Al— SiO^^Al  Al— Si04=Al.    SHjO    Al— SiO^^^^aH, 

\si04=Al  \siO43Al  ^SiO^ElAl 

Albiie. 


^iaOa^^as 
Al— SiaOe^Al 


Analcitf. 

.Si04=Xa, 
/  >Al-Si04H(A10H)H 

Al— Si30s=Nai  3H2O 

"^SiaOg^Al  ^SiaOg^Al 

For  the  fiill  significance  of  these  expressions  the  previous  sections 
must  be  consulted;  the  analcite  formula  beino"  correlated  with  the 
formnlsB  of  garnet,  leucite,  and  th    minerals  of  the  sodalite  group. 

In  a  similar  way,  but  rather  less  completely,  many  zeolitic  minerals 
may  be  connected  with  anorthite,  the  calcium  end  of  the  plagioclase 
ftldsjiar  series.  For  example,  by  heating  anorthite  with  freshly  pre- 
cipitated silica  and  carbonic  acid  water  at  200^,  Doelter  obtained  heu- 
la^dite.§  The  same  investigator,  after  fusion  of  various  zeolites  and 
subsequent  slow  cooling,  found  anorthite  among  the  substances  pro- 
duced by  chabazite,  heulandite,  stilbite,  scolecite.  laumontite,  and 
thomsonite.ll  In  some  cases  anorthite  was  the  chief  product  of  fusion: 
in  others  it  was  subordinate  to  something  else.  Again,  by  various  wet 
reactions,  some  of  them  unfortunately  involving  several  stages,  Lemberg 
has  generated  analcite^  firom  chabazite,  gmelinite,  laumontite,  harmo- 
tome,  phillipsite,  stilbite,  and  h(  ulandite,  in  some  cases  studying  several 
yarieties  of  the  same  species.  It  is  clear,  therefore,  that  the  connec- 
tion between  the  zeolites  and  the  feldspars  is  unquestionable,  and  it 


*SeeBrogger,  Zeit.  Kr>'8t.  Min.,  XVL  p.223  et  seq. 

tKenes  Jalirb^  1892^  II.  p.  1 ;  Branns. 

tKeoM  Jahrb..  1890, 1,  p.  134. 

§Keaeii  Jfthrb..  1890,  I,  p.  128.  et  seq. 

ISenes  Jahrb..  1890. 1,  p.  118.  and  All^m.  Chem.  Mineralogie.  p.  183. 

ITZeitflch.  Geolog.  GeaeU.,  1885,  p.  959  et  seq. 

3illL126 3  • 
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only  remains  to  work  out  the  details  for  each  individual  mineral.  The 
fundamental  relations  between  the  two  groups  have  been  recognized 
by  many  writers;  but  their  interpretations  have  been  diverse. 

In  the  systematic  treatment  of  the  zeolites,  the  most  serious  diffi- 
culty is  found  in  the  hydration  of  the  several  species.    To  determine  in  : 
any  case  what  part  of  the  water  is  constitutional  and  what,  crystalline  i 
is  not  easy,  and  no  fixed  criterion  exists  upon  which  judgment  may  be  ; 
based.    Water  which  is  retained  by  a  mineral  above  300o  ^f  tempera-  j 
ture  is  almost  certainly  constitutional;  water  lost  at  or  below  100^  is 
probably  water  of  crystallization;  but  between  the  two  there  is  a  range 
of  considerable  vagueness.    There  is,  however,  one  datum  which  has 
claims  to  high  consideration.    Certain  zeolites,  at  various  tempera- 
tures between  the  limits  indicated,  lose  water  which  is  regained  with- 
out change  of  crystalline  character  upon  subsequent  exposure  of  the 
minerals  to  moist  air,  and  this,  as  has  been  urged  by  several  authori- 
ties, should  be  regarded  as  water  of  crystallization.     By  considera- 
tions of  this  kind  we  can  be  guided  to  some  extent,  but  beyond  them 
each  zeolite  must  be  studied  independently,  in  the  light  of  such  col- 
lateral evidence  as  may  be  available.    For  some  species  the  evidence 
is  full,  for  others  it  is  meager;  but  such  as  it  is  it  will  appear  in  the 
systematic  discussion  following. 

In  a  recent  publication  *  I  have  shown  how  all  of  the  normal  zeolites 
may  be  formulated  as  substitution  derivatives  of  the  feldspars,  although 
in  some  cases  alternative  formulae  are  readily  conceivable.  Thus,  from 
anorthite  several  species  are  directly  derivable,  as  follows : 

Jnorthite,  Thomsonite. 

.Si04=Al  '      .Si04^H2.AlH202 

Al-Si04=Al  Al-Si04—Al 

\si04=Ca  \si04=Ca 


I 
Ca  Ca  -+-3H2O 

I  I 

.Si04=Ca  .Si04=Ca 

Al  -  Si04= Al  Al  -  Si04=  Al 

'^Si04= Al  "^  Si04r^H2.  AIH2O2 

Gisinondite.  Foreaite, 

.Si04E^H2.AlH202  .Si04=Al 

Al— Si04=H2.AlH202  M— Si04EEH3 

\siO,=Ca  \si04=H2 


Ca  -f4H20  Ca  +H2O 


.Si04=Ca  .Si04=H.i 

Al— Si04=H2.AlH202  Al— Si04^H3 

\si04=H2.AlH202  \si04=Al 

^  Am.  JouT.  S>c\,  ^■a^^XlNiri.^VST^  1894. 
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Of  these  formnlae,  the  last  one,  that  of  foresite,  is  uncertain,  on 
ac€M>iint  of  great  variations  in  the  published  analyses.  It  is  therefore 
to  be  regarded  as  approximate  only,  and  as  peculiarly  subject  to  revi- 
sion. For  gismondite  the  composition  is  empirically  that  given  by 
Dana,  and  the  calcium  is  partly  replaceable  by  potassium.  Gismon- 
dite is  said  to  give  off  one-third  of  its  water  at  lOO^,  and  in  the  formula 
that  amount  is  represented  as  w.ater  of  crystallization.  For  thomsonite 
the  evidence  is  much  fuller.  Here  four-sevenths  of  the  water  is 
regarded  as  constitutional,  a  proportion  which  is  fairly  in  accord  with 
the  data  by  Damour  and  by  Hersch,  as  cited  in  Dana.*  In  nature 
thomsonite  often  occurs  as  a  derivative  of  elseolite,  while,  according  to 
I>oeIter  (loc.  cit.),  it  yields  anorthite  upon  fusion.  In  some  cases  thom- 
sonite, variety  mesole,  carries  an  excess  of  silica,  which  may  be  attrib- 
uted to  an  admixture  of  trisilicate  groups;  that  is,  to  Si^Os  replacing 
Si04.  In  a  thomsonite  derived  from  a  plagioclase  feldspar  this  should 
be  expected,  and  so  also  should  the  almost  invariable  replacement  of 
a  part  of  the  calcium  by  sodium.  Nonsodic  thomsonite  exists,  but  is 
probably  rare.  A  thomsonite  containing  Ca^Na^  in  place  of  Caa  would 
have  the  following  theoretical  composition : 

SiOi 37.27 

AljOa -31.68 

CaO : 11.59 

NajO 6.42 

H2O 13.04 

100.00 
f  HjiO  (water  of  crystallization) 5. 59 

This  agrees  well  with  published  analyses,  so  that  the  formula  pro- 
posed satisfies  all  the  conditions  imposed  by  the  evidence  and  also  by 
the  general  substitution  theory.  * 

In  scolecite,  Al4Ca2H8(Si04)6.2H20,  we  find  a  zeolite  with  relations  to 
natrolite  on  one  side  and  to  anorthite  on  the  other.  Approximately 
one-third  of  its  water  is  given  off  at  temperatures  below  300^,  to  be 
taken  up  again  in  moist  air,  and  on  fusion,  according  to  Doelter,  it  yields 
anorthite.  By  the  slow  action  of  soda  solutions  it  is  transformed 
into  natrolite  and  mesolite,  while  natrolite,  by  means  of  calcium 
chloride,  is  convertible  into  scolecite.t  Mesolite,  which  is  intermediate 
between  natrolite  and  scolecite,  may  be  regarded  as  a  mixture  of  the 
two,  or  it  may  be  formulated  as  an  independent  compound.  Written 
on  the  anorthite  type,  scolecite  and  mesolite  become 


*Sy8t.  Min.,  6th  ed.,  p.  608.    Conipare  Hersch,  Der  Wassergehalt  der  Zeolithe,  Zurich.  1887. 
f  Lemberg,  Zeitsch.  Geol.  Gesell.,  XXYIII,  p.  551,  1876. 
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Scoleciie.  Mesolite, 

.Si04E^Al  .Si04=Al 

Al-Si04:zH3  Al-.Si04^H3 

\si04=Ca  \si04=Na2 

I  I 

Oa  +2H2O  Oa  +H2O 

I  I 

.Si04=H2  .Si04=H2 

Al-Si04=H3  Al-Si04=H3 

\jSi04EEAl  \Si04=Al 

the  two  species  being  possibly  miscible.  On  the  other  hand,  the  scole- 
cite  formula  may  be  halved  and  correlated  with  that  of  natrolite,  thus: 

Natrolite.  Scolecite, 

/Si04-NaH2  y^^'>^l 

Al-Si0.3NaH2  Al-Si04=H2    +H2O 

\si04=Al  \si04=Al 

Both  formulae  for  scolecite  satisfy  the  evidence,  but  between  them  it 
is  difficult  to  decide.  The  existence  of  mesolite  may  perhaps  turn  the 
scale  in  favor  of  the  anorthite  structure. 

By  the  action  of  barium  chloride  solution  upon  an  artificial  natrolite, 
Lemberg*  obtained  a  barium  compound  which  may  be  the  equivalent 
of  scolecite.  It  is  also  near  the  tetragonal  edingtonite  in  composition. 
The  evidence  as  to  the  constitution  of  edingtonite,  however,  is  very 
imperfect,  and  dehydration  data  are  entirely  wanting.  It  may  also  be 
represented  as  the  barium  equivalent  of  the  monoclinic  gismondite,  the 
difference  in  form  being  due  to  a  difference  of  combination  on  the  part 
of  the  water.  At  aU  events,  it  is  highly  probable  that  edingtonite  is  a 
derivative  of  a  barium  fel&spar. 

In  the  rhombohedral  zeolites,  gmelinite,  levynite,  and  chabazite  with 
its  varieties,  the  ratios  are  approximately  metasilicate,  but  somewhat 
variable.  In  this  respect  they  resemble  the  feldspars,  and  the  pseudo- 
metasilicate  character  is  ascribable  to  mixtures  of  ortho-  and  tri- 
silicates,  with  sometimes  one  and  sometimes  the  other  predominating. 
Gmelinite  is  essentially  a  sodium  zeolite,  with  comparatively  little  or 
no  lime  in  its  comi30sition,  and  when  lime  is  present  it  can  be 
attributed  to  a  hydrous  anorthite  with  18  molecules  of  water.  Apart 
from  the  lime,  gmelinite  is  easily  interpreted  as  a  mixture  of  two  sili- 
cates of  precisely  similar  chemical  type;  one  an  albite,  and  the  other 
its  orthosilicic  equivalent,  thus: 

/Si308ZZNa3  ySi04=Na3 

Al— SiaOs^Al   +9H2O  Al— Si04=Al   +9H2O 

^SiaOglzAl                              \si04=Al 
—.{ 

"  Zeitsch.  Geol.  Gesell.,  XXVIII,  p.  563,  1876. 
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Galcolatmg  for  mixtures  in  the  ratios  of  1 : 1  and  2 : 1,  we  get  from  these 
formolse  the  following  composition  of  gmelinite,  in  comparison  with 
analyses  by  Bammelsberg  and  by  Pirsson :  * 


SiOa.. 

AljOa- 

FeiOs 

CaO.. 

Na^O. 

K2O.. 

HaO.. 


Rammels- 
berg. 

Pir88on. 

1:1. 

2:1. 

46.48 
20.64 

50.67 

18.50 

.15 

L05 

9.88 

.16 

20.15 

46.89 
19.92 

50.89 
18.21 

3.78 

7.19 

1.74 

20.41 

I  12. 11 
21.08 

11.27 
19.63 

100.24 

100.56 

100.00 

100.00 

The  water  is  probably  all  crystalline,  thus  distinguishing  gmelinite 
firom  a  sodium  chabazite;  but  the  evidence  on  this  point  is  incomplete. 
Pirssou's  analysis  may  also  be  represented  by  a  mixed.8alt  of  this  char- 
acter: 

.Si04  =Na3 

Al-Si308=Al  +9^20 

\si308=Al 


indicatiiig  a  relationship  to  analcite.  Such  a  relation  is  suggested  by 
the  experiments  of  Lemberg,  t  who  not  only  derived  analcite  from  the 
zeolites  of  this  group,  but  also,  starting  from  fused  analcite,  obtained 
a  compound  approximating  to  gmelinite  in  composition. 

For  cbabazite  the  frmdamental  ratios  are  essentially  the  same  as  with 
gmelinite,  but  .the  proportions  between  lime  and  soda  vary  greatly. 
Potassium  is  also  present  to  a  noteworthy  extent  in  some  cases,  indicat- 
ing a  partial  derivation  of  the  mineral  from  lencite,  orthoclase,  or  micro- 
dine.  As  regards  hydration,  a  part  of  the  water  in  chabazite  appears 
to  be  constitutional,  probably  two  molecules  out  of  the  nine  shown  in 
the  gmelinite  formula,  but  this  point  is  not  absolutely  certain.  The 
evidence  in  its  favor  is  strong,  but  not  conclusive. 

The  analyses  of  chabazite  are  numerous.    Some  of  them  reduce  easily 

to  mixtures  of  anorthite+18  aq.  and  albite+9  aq.,  and  some,  show- 

|:iDg  little  lime,  represent  isomers  of  gmelinite.    But  many  chabazites 

m  very  low  in  alkalies,  while  the  ratio  between  SiaOs  and  Si04  remains 

[practically  constant.    In  these  cases  it  seems  necessary  to  assume  the 

iaxistence  of  a  trisilicate  anorthite,  or  calcium  albite,  which,  by  itself, 

^is  not  known  in  nature.    According  to  Doelter,t  chabazite  yields  upon 

^fiision  a  mixture  of  anorthite  and  silica,  a  fact  which  is  in  harmony 


*  Dana,  6th  ed.,  p.  594. 

t  Zeitsch.  Geol.  Gesell.,  1885,  p,  972. 

I  Allgem.  Cliem.  Mineralogie,  p.  183. 
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with  tlie  foregoing  conjecture.    Taking  all  the  data  into  accoant,  chaba- 
zite  may  be  formulated  as  a  mixture  of  the  compound 

.SiO^^Al 
Al-Si04=H2.AlH202 

\si04=Ca 

I 
Oa 


+I4H2O 


/ 


I 

SisOs^ 


:Ca 


with  the  salts 

/Si04: 
Al-.8i04: 

^Si04: 


Al-Si308=H2.AlH202 

^SiaOellAl 


iNag 

:H2.A1H202.   +7H2O 

Al 


ySiaOfl— Naa 
Al-Si308^H2.AlH2O2.  +7H2O 
\si308=Al 


the  latter  being  isomeric  with  the  gmelinite  molecules.  A  sodium 
chabazite  agrees  in  empirical  composition  with  gmelinite,  and  the  cal- 
cium salt  by  itself  has  the  following  composition,  as  compared  with 
chabazite  from  Aussig,  as  analyzed  by  Lemberg:* 


Found. 

Calculated. 

SiOa 

47.50 
20.00 
10.20 
.23 
1.24 
21.40 

47.43 
20.15 
11.07 

21.35 

A1203 

CaO 

N&2O 

K2O 

HaO 

100.57 

100.00 

It  is  perfectly  evident  that  the  calcium  chabazite  may  also  be  written 
as  an  equimolecular  mixture  derived  from  anorthite  and  its  trisilicate 
equivalent  J  and  in  levynite,  the  last  member  of  the  rhombohedral  group, 
we  have  a  mineral  of  the  same  type,  although  differing  in  hydration. 
Instead  of  18  molecules  of  water,  as  in  chabazite,  levynite  contains 
only  15;  but  in  both  cases  4  molecules  are  to  be  regarded  as  consti- 
tutional, in  accordance  with  the  observations  made  by  Damour. 
Computing  from  Hillebrand's  analyses,!  levynite  contains  the  ortho- 
and  trisilicate  molecules  in  the  ratio  of  3:2,  giving  the  following  empir- 
ical composition  to  the  species :  ^ 

3Al6(Si04)6Ca3.  ISHjO  +  2Al6(Si308)6Ca3.  ISHgO, 


*  Analysis  No.  4  in  Dana's  table,  Syst.  Min.,  p.  591. 
t  Bull.  U.  S.  Geol.  Surv.  No.  20,  p.  38. 
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with  the  subjoined  comparison  between  observation  and  theory: 


Found. 

Calculated. 

SiOa 

47.76 
2L91 
11.12 
1.34 
.21 
18.65 

46.55 

21.98 

)       12.07 

19.40 

Al^Os 

CaO 

Na^O 

KaO 

H2O 

99.99 

100.00 
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Here,  as  with  the  preceding  minerals  of  this  group,  the  accordance 
is  quite  satisfactory. 

One  more  point  with  regard  to  chabazite  remains  to  be  noted. 
According  to  Kenngott,*  a  crystal  of  this  mineral,  heated  to  nearly 
Jthe  melting  point  of  glass,  retains  its  form  and  luster,  but  loses  trans- 
parency. If,  after  cooling,  such  a  dehydrated  crystal  be  moistened 
with  a  drop  Of  water,  the  latter  is  taken  up  with  evolution  of  much 
beat.  This  observation  may  possibly  imply  that  the  constitutional 
hydroxyl  of  chabazite  is  united  wholly  or  in  part  with  calcium,  in 
which  case  the  formula  as  written  by  me  should  be  correspondingly 
modified.  CaOH  would  appear  in  it  in  place  of  AIH2O2,  but  the  funda- 
mental type  need  not  be  thereby  changed.  The  question  thus  raised 
suggests  profi-table  lines  for  experimental  investigation,  which  ought 
to  shed  much  light  upon  the  constitution  of  this  and  other  allied 
minerals. 

The  supposition  that  the  minerals  of  tlfie  chabazite  group  may  be 
partly  derived  from  a  trisilicate  anorthite  is  strongly  sustained  by  the 
composition  of  stilbite,  which,  most  typically,  is  represented  by  the 
empuical  formula  0a3Al6(Si3O8)fi  +  I8H2O.    This  requires 

SiOs 57.51 

AI2O3 16.29 

CaO 8.94 

H2O 17.26 


100.00 


which  agrees  with  many  analyses.  Some  varieties  of  stilbite  show  less 
fdlica,  which  may  be  due  to  the  presence  of  orthosilicate  molecules,  and 
in  most  cases  a  little  soda  or  potash  replaces  lime.  The  latter  fact  rep- 
resents the  presence  of  albite,  elaeolite,  or  orthoclase  among  the  parent 
minerals  of  the  zeolite,  and  involves  no  change  in  the  structure  of  the 
molecule.  So  far  as  can  be  determined  from  the  observations  of  Hersch, 
about  two-ninths  of  the  water  in  stilbite  is  retained  at  moderately  high 

*  Quoted  by  Herscb,  p.  86. 
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temperatures,  and  may  therefore  be  regarded  as  constitutional.    On 
this  basis  the  formula  of  the  mineral  becomes 

.SiaOs^Al 
Al— Si308:zH2.AlH20a 

\si308=Ca 

I 
Ca  +I4H2O 

I 
SiaOs^Ca 

1— Si308=H2.AlH202 

\si308=Al 

which,  in  type,  resembles  that  of  chabazite,  although  the  two  species 
are  crystallographically  dissimilar. 

To  heulandite  and  epistilbite,  two  isomeric  compounds,  essentially  the 
same  formula  belongs,  but  with  tess  water  of  crystallization.  Calcu- 
lated with  Al6(Si308)6Ga3.16H20,  we  have  for  their  composition 

SiO, 58.63 

AI2O3 16.61 

CaO 9.12 

H2O 15.64 


100.00 


in  close  agreement  with  analysis.  Hersch's  work  on  heulandite  shows 
about  three-fourths  of  t\\fi  water,  or  12  molecules,  to  be  easUy 
expelled,  leaving  4  molecules,  as  in  stilbite,  constitutional.  Hence 
its  structural  formula  may  be  written  like  that  of  stilbite,  with  12 
instead  of  14  H2O;  or,  Al4(Si308)6Ca3H4(AlH202)2.12H20.  Brewsterite 
ai)pears  to  be  like  neulandite,  but  with  barium  and  strontium  replacing 
calcium. 

According  to  Doelter,  stilbite  and  heulandite,  on  fusion,  yield  a  pyrox- 
enic  mineral  with  silica  and  an  amorphous  ground  mass,  and  sometimes 
also  anorthite.  The  same  chemist*  also  effected  the  synthesis  of  heu- 
landite from  anorthite  by  digesting  the  latter  with  freshly  precipitated 
silica  and  carbonated  water  at  a  temperature  of  200o.  These  data  are 
but  partially  interpreted  by  the  constitutional  formulae  here  given,  and 
for  which  alternative  expressions  are  possible.  A  connection  with 
anorthite  is  established,  but  the  isomerism  between  heulandite  and 
epistilbite,  and  the  formation  of  a  substance  resembling  pyroxene  from 
stilbite  and  heulandite,  remain  to  be  accounted  for.    Possibly  epistilbite 

"  Neues  Jahrb.,  1890,  I,  p.  128. 
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may  have  the  formula  already  given  for  this  group,  while  stilbite  and 
henlandite  may  contain  the  molecule 

.Si04~Al 
Al— 8i04i:H3 

\si04=H, 

i 
Ca 

i 
.Si30e=Ca 

Al— SisOj^Es 

\si30,=Al 


« 


pins  8H2O  iu  one  species  and  GH20  in  the  other.  This  formula  was 
adopted  iii  my  former  paper  on  the  zeolites,  and  its  cohfiguration,  with 
eight  atoms  of  acid  hydrogen,  would  indicate  a  complex  breaking  up 
upon  complete  dehydration.  Between  the  two  forms  of  expression, 
fdrtber  investigation  must  decide.  Both  are  in  harmony  with  the  fun- 
damental theory,  so  that  the  questions  at  issue  are  mainly  questions  of 
detail. 

To  stilbite,  morphologically,  the  species  harmotome  and  phillip- 
site  are  closely  allied.  To  harmotome  may  be  assigned  the  formula 
Al6(Si04)2(Si308)4Ba3.14H20,  which  requires 

SiO, 45.23 

AlaOa 16.48 

BaO 24. 'i2 

HaO 13.57 


100.00 


A  little  barium  is  commonly  replaced  by  potassium  or  sodium,  per- 
haps, or  even  probably  as  Al3(Si308)3K3.7H20,  the  water  being  loosely 
combined  and  therefore  all  crystalline.  In  all  probability  harmotome 
is  a  derivative  by  hydration  of  the  barium  feldspar,  hyalophane. 

In  phillipsite,  which,  since  the  investigations  of  Fresenius,  has  been 
generally  recognized  as  the  calcium  equivalent  of  harmotome,  we  find 
a  larger  proportion  of  the  bivalent  metal  replaced  by  potassium  or 
sodium,  and  a  more  variable  ratio  between  Si04  and  SisOs.  A  typical 
phillii>site  approaches  nearly  to  the  formula  Al6(Si04)3(Si308)3Ca^K2. 
I4H3O,  which  requires 

SiOa 48.52 

AliOa 20.63 

CaO 7.54 

K2O 6.33 

H2O If.  98 

100.00 
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Here  again  no  water  is  constitational.  In  my  former  paper  I  assigned 
to  both  phillipsite  and  harmotome  a  hydration  of  15  molecules,  but  14 
agrees  better  with  the  published  analyses.  In  some  cases  the  calcium 
of  phillipsite  is  lower  and  the  alkaline  metals  higher  than  is  shown  by 
the  ratio  Ca2K2,  but  the  ratio  GaE'4  does  not  appear  to  be  reached, 
unless  by  the  presence  of  H  among  the  components  of  R'4  The  gen- 
eral formula  for  phillipsite  and  harmotome,  as  shown  by  all  trustworthy 
analyses,  is  Al6X6R"3.14H20,  when  X  represents  Si04+Si308  and  R" 
is  made  to  include  the  equivalent  of  the  alkalies.  Fusion  experiments 
upon  the  two  species  seem  to  be  wanting. 

To  laumontite,  CaAl2Si40i2.4H20,  two  constitutional  formulae  may 
be  assigned,  as  follows : 

.Si04HAl  .SiO^Al 

Al— Si04=Al  Al— Si04=H3 

\si04E:Ca  \siO4=0a 


I 
Ca  +12HaO  Ca  +4H2O 

I      .  I 

Si308=Ca  ,Si04=H2 

Al— SiaOs^Al  Al— Si04HH3 

^SigOs^Al     *  \si308=Al 

Both  expressions  give  the  same  empirical  composition,  but  the  first 
is  the  more  symmetrical.  The  second  indicates  a  ratio  between  consti- 
tutional and  crystalline  water  which  agrees  with  the  somewhat  incom- 
plete recorded  data,  but  the  first  is  adjustable  in  such  <a  manner  as  to 
represent  the  same  facts.  According  to  Doelter,*  laumontite  upon 
fusion  gives  anorthite,  together  with  a  pyroxenic  mineral  and  an  amor- 
phous ground  mass,  and  this  evidence  may  harmonize  with  either 
formula.  A  fuller  experimental  investigation  of  this  species  is  evi- 
dently necessary. 

For  the.isometric  faujasite  the  formula  may  be  written  structurally 
in  two  ways.  One  is  in  uniformity  with  the  expressions  assigned  to  the 
previous  species,  and  is 

Al4(Si04)4(Si308)2Na5CaH8.15H20 

The  other  is  based  upon  the  analcite  formula,  as  developed  in  the  pre- 
ceding chapter,  thus : 

Si308=Na2 
/         >Al-Si04=H2.AlH202 

Al— Si308=Ca  +I5H2O 

\Si308=H2.AlH202 

*  Neues  Jahrb.,  1890, 1,  p.  130. 
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From  these,  which  are  empirically  identical,  we  get  the  subjoined 
comparicM)n  between  theory  and  the  analysis  by  Damour  :* 


SiOa.. 

AlsOs 

CaO.. 


Found. 


15HaO=. 


46.12 

16.81 

4.79 

6.09 

27.02 


99.83 


Calculated. 


47.46 

16.14 

4.43 

4.91 

27.06 


100.00 
21.36 


According  to  Janna«ch,t  faigasite  loses  10.88  per  cent  of  water  at 
105O-110O.  At  150O  it  loses  16.83,  about  12  molecules,  which  is  regained 
in  moist  air.  Between  250^  and  260^  it  loses  22.67  per  cent,  and  the 
remainder  of  the  water  is  expelled  upon  ignition.  Of  the  two  formulse 
given,  the  one  corresponding  to  the  leucite-analcite  type  is  preferable, 
for  it  represents  the  morphological  analogy  between  the  species. 
Furthermore,  faujasite  on  treatment  with  hydrochloric  acid  is  decom- 
posed, but  does  not  gelatinize,  a  fact  which  may  indicate  a  predomi- 
nance of  trisilicate  over  orthosilicate  groups.  This  datum,  however,  is 
of  questionable  significance.  ^ 

One  more  zeolite,  the  little-known  species  oflfretite,  remains  to  be 
considered  in  this  connection.  This  may  be  represented  as  a  mixture  of 
two  molecules, 

/Si308=KaH  .Si04=CaH 

Al— Si308=Al.   8H2O,  and  Al— Si04:ZAl.    8H2O, 
\si308=Al  \si04=Al 

in  the  ratio  of  2 :1.    This  gives,  in  comparison  with  Gonnard's  analysis, 
the  following  composition : 


SiOs. 

A1203 

CaO. 
K2O. 
H3O. 


Found,  t 


Calculated. 


52.47 

52.02 

19.06 

18.95 

2.43 

2.30 

7.72 

7.77 

18.90 

18.96 

100.58 


100.00 


This  species  is  evidently  a  derivative  of  orthoclase  and  anorthite, 
aiid  the  calcium  term  in  the  foregoing  formula  may  evidently  be  writ- 
ten on   the   anorthite  type,  namely,  as  Al6(Si04)6Ca2H2.16H20.     The 


"  Dana's  S3'stem,  6th  ed.,  p.  598. 
t  Neues  Jahrb.,  1887,  II,  p.  24. 
t  Dana's  System,  6th  ed.,  p.  1043. 
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character  of  its  hydration,  other  than  is  shown  in  the  formula  as  given, 
remains  to  be  determined.  The  mineral  is  decomposable  by  acids  with 
difficulty. 

From  the  evidence  given  in  the  foregoing  pages  the  constitutional 
and  genetic  connection  between  the  normal  zeolites  and  the  feldspars 
seems  to  be  perfectly  clear,  and  it  ought  to  be  easily  emphasi:^ed  by 
investigations  along  petrographic  lines.  Data  of  this  kind,  in  addition 
to  those  already  cited,  are  even  now  available,  and  many  alterations  of 
the  most  pertinent  kind  have  been  observed.  Thus  laumontite,  heu- 
landite,  stilbite,  and  analcite  alter  into  albite  or  orthoclase;  laumontite 
and  stilbite  into  analcite;  chabazite  intonatrolite;  and  gismondite into 
phillipsite.  So  also  alterations  into  prehnite  are  recorded  on  the  part 
of  laumontite,  scolecite,  mesolite,  natrolite,  and  analcite;  and  the 
identity  of  chemical  type  seems  to  be  almost  unquestionable.  From 
the  formulae  here  developed  all  of  these  alterations  become  intelligible, 
and  the  theory  of  substitution  from  normal  salts  is  very  emphatically 
sustained.  For  the  group  of  zeolites  it  only  remains  to  summarize  the 
expressions  which  have  been  adopted. 

For  starting  points  the  following  minerals  are  taken : 

Nephelite , Al3(Si04)3Na3 

Albite  and  ortlToclase ^ Al3(Si308)3R'3 

Anorthite Al6(Si04)6Ca3 

Trisilicic  anorthite Al6(8i308)6Ca3 

The  last  compound  is  purely  hypothetical.    To  these  may  be  added— 
leucite,  from  which  analcite  and  fauja^te  are  derivable,  and  the  barium^ 
strontium  feldspars  which  give  rise  to  brewsterite,  edingtonite,  anA 
harmotome.    Brewsterite,  as  the  equivalent  of  heulandite,  and  harmo- 
tome,  as  a  barium  phillipsite,  need  not  be  considered  further;  and  asr 
for  edingtonite,  its  constitution  is  very  uncertain.    The  remaining  zeo- 
lites are  as  follows,  with  the  difference  between  water  of  constitution 
and  water  of  crystallization  disregarded,  except  in  the  few  cases  in 
which  the  distinction  affects  the  integrity  of  the  molecular  type.    The 
symbol  X  is  used  to  express  Si04  or  SisO^  indiscriminately: 

Type  AhXsR's- 

Hydronephelite Al3(Si04)3N"a2H,  3H2O 

Oflretite Al3(Si04)(Si308)2E'3,  8H2O 

Gmelinite Al3(Si04)(Si308)2Ka3,  OHgO 

Type  AkXHCa^i. 

Thomsonite Al6(Si04)6Ca3, 7H2O 

Gismondite Al6(Si04)6Ca3,  I2H2O 

Laumontite Al6(SiO4)3(8i3O8)30a3,  I2H2O 

Phillipsite Al6(Si04)3(Si308)3Ca«K2,  I4H2O 

Levynite AleXgCas,  I5H2O 

Heulandite,  epistilbite Ai€(Si308)6Ca3,  I6H2O 

Stilbite : Al6(Si308)6Ca3,  I8H2O 

Chabazite Al6(SiO4)3(Si3O8)30a^,  I8H2O 
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Type  AkXsBti. 

Natrolite Al2(Si04)3Na2H4 

Prehnite Al2(Si04)3Ca,H2 

Scolecite Al2(SiOJ3CaH4,  H2O 

Type  AUXeCoe. 

Mesolite Al4(Si04)6CaNa^H8,H20 

Foresite Al4(Si04)6CaHio,  H2O 

Some  of  tliese  formulae  are  conditioned  by  the  replacements  and 
alternatives  cited  in  the  previous  pages  and  in  my  former  paper  upon 
the  zeolites,  and  they  are  further  modified  by  the  character  of  the 
hydration.  The  expressions  for  analcite  and  faujasite,  as  based  upon 
the  leucite  type,  need  not  be  repeated. 

The  morphological  characteristics  of  the  zeolites  probably  depend  in 
great  part  upon  their  mode  of  hydration,  but  this  point  needs  to  be 
developed.  So  also  does  the  relation  between  zeolites  and  kaolin,  into 
which  the  minerals  of  this  group  sometimes  alter.  Furthermore,  zeolitic 
substances  of  indeterminate  nature  are  believed  to  exist  in  soils  and 
clays,  and  it  is  conceivable  that  such  bodies  may  be  intermediately 
formed  during  the  transition  from  feldspar  into  kaolin.  In  studying 
the  mechanism  of  that  change  this  possibility  ought  to  be  considered. 

V.   THE  MICAS  AND   CHLOBITES. 

On  account  of  their  wide  distribution,  their  variety  of  composition, 
and  their  genetic  relations  to  other  species,  the  micas  and  chlorites 
form  one  of  the  most  instructive  and  interesting  families  of  minerals. 
Two  of  the  micas,  muscovite  and  biotite,  have  already  been  noted 
among  the  members  of  the  first  and  second  of  the  preceding  groups; 
and  we  have  seen  how  frequently  they  arise  from  the  alteration  of 
other  silicates,  while  these  in  some  cases  have  been  synthetically 
derived  from  micaceous  material. 

As  regards  the  substitution  theory,  the  minerals  of  this  family  are 
peculiarly  suggestive,  for  the  reason  that  they  form  a  series  of  the  most 
complete  character.    Thus,  starting  from  the  normal  aluminum  ortho-  . 
silicate,  we  have 

Normal  orthosilicate Al4(Si04)3 

Muscovite Al3(Si04)3KH2 

Normal  biotite Al2(Si04)3Mg2KH 

Normal  phlogopite Al(Si04)3Mg3KH2 

No  further  substitution  of  the  same  order  is  possible,  for  the  reason 
that  its  formation  would  remove  the  linking  atom  of  aluminum,  arid 
break  up  the  fundamental  molecule. 

Muscovite,  the  first  species  in  the  foregoing  series,  occurs  in  nature 
as  an  independent  mineral,  and  also  as  an  alteration  product  of 
nephelite,  eucryptite,  topaz,  andalusite,  the  feldspars,  the  scapolites, 
and  various  other  natural  silicates.    All  of  these  alterations  become 
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intelligible  in  the  light  of  the  formnlae  adopted  in  this  memoir.  In  its 
more  typical  occurrences  muscovite  agrees  sharply  with  the  formula 
given,  but  it  varies  in  composition  within  well-defined  limits.  First,  it 
ranges  toward  its  sodium  equivalent,  paragonite,  which  has  the  cor- 
responding formula  Al3(Si04)3NaH2.  Secondly,  in  ftichsite,  the  chromic 
mica,  a  chromium  salt  partly  replaces  the  aluminum  compound,  and 
similar  ferric  replacements  are  also  known.  In  all  of  these  variations, 
l^owever,  there  is  no  change  of  ratios,  and  the  typical  formula  remains 
undisturbed.  In  the  barium  mica,  oellacherite,  there  is  possibly  a 
molecule  of  the  type  Al3(Si04)3R"B',  but  this  is  uncertain.  Other 
interpretations  of  the  barium  micas  are  admissible. 

The  most  important  variation  in  muscovite  is  in  the  direction  of 
increased  silica.  Normal  muscovite  contains  45.3  per  cent  of  Si02,  but 
varieties  exist  in  which  the  percentage  rises  to  nearly  59.  Muscovites  of 
this  class  have  been  designated  by  Tschermak  as  pheiigites,  and  they  are 
most  easily  explained  upon  the  supposition  of  trisilicate  admixtures. 
The  molecule  Al3(Si308)3KH2  is  identical  in  type  with  ordinary  ortho- 
silicate  muscovite,  and  its  presence  completely  accounts  for  all  excesses 
of  silica  over  the  normal  amount.  In  Sandberger's  lepidoi|iorphite,  for 
instance,  the  orthosilicate  and  trisilicate  molecules  occur  in  nearly 
equal  proportions.  All  known  muscovite  may  be  represented  by  the 
general  formula  Al3(Si04)3R'3+Al3(Si308)«R'3,  in  which  the  latter  mole- 
cule varies  jfrom  zero  to  fifty  per  cent,  and  with  ferric  iron  or  chromium 
sometimes  replacing  aluminum. 

With  the  biotites  and  phlogopites  the  variability  of  composition  is 
even  greater  than  in  the  case  of  muscovite.  For  the  typical  molecules 
the  composition  would  be 


Al,(Si04)sMg,KH. 

Al(Si04)sMg,KH,. 

SiO.2 

43.06 
24.40 

43.27 
12.26 
28.85 
11.29 
4.33 

ALO3 

MgO 

K2O 

19.14 

11.25 

2.15 

H.O 

100.00 

100.00 

To  these  types  but  few  natural  micas  actually  correspond,  although 
intermediate  mixtures  are  very  common.  Furthermore,  ferrous  salts ' 
frequently  replace  the  magnesium  compounds,  and  ferric  molecules 
replace  those  of  aluminum.  Manganese,  also,  sometimes  occurs  among 
the  dyad  bases,  and  occasionally  trisilicates  in  small  amount  are  com- 
mingled with  the  ortho-salts.  Because  of  these  complications,  the 
reduction  of  a  given  analysis  to  a  specific  formula  may  be  very  difficult, 
and  this  dilficulty  is  often  increased  by  uncertainty  in  the  determination 
of  watevy  or  of  the  state  of  oxidation  of  the  iron.  In  spite  of  these 
difficulties^  however,  the  rednctiow  \^  ^e^w^T^^Vj  ^Q^^\?al^.,  and  the  ferro- 
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magnesian  micas,  with  some  exceptions  to  be  noted  farther  on,  are 
representable  as  mixtures  of  the  two  types  shown  in  the  formalae  as 
giyen.  The  iron  mica  siderophyllite  agrees  closely  in  composition 
with  a  normal  ferrous  biotite,  Al2(Si04)3Fe2KH.  Aspidolite  appears 
to  be  a  sodium  phlogopite,  but  needs  reanalysis.  In  exceptional  cases, 
mnscovitic  types  seem  to  exist  among  these  micas,  and  certain  lepido- 
melanes  approximate  to  the  general  formula  Al3(Si04)3Fe"K+Fe'"3 
(Si04)3Fe"K.  Another  unusual  mica  is  Breithaupt's  alurgite,  which, 
as  analyzed  by  Penfleld,*  corresponds  to  a  mixture  of  molecules 

2.  Al3(Si308)3KH2 

3.  Al2(Si04)3K2H4 

3.  Al2(8i04)3Mg2KH, 

with  a  slight  excess  of  H  over  K  in  the  last  compound.  The  second  of 
'  these  molecules,  an  alkaUne  biotite,  is  the  characteristic  feature  of 
alorgite.  Similar  compounds,  parallel  to  phlogopite,  seem  also  to 
exist,  having  the  general  formula  Al(Si04)3R'9;  but  all  of  these  bodies 
conform  sharply  to  the  general  theory  of  the  micas,  and  are  substitu- 
tion derivatives  of  the  normal  aluminum  salt. 

In  many  of  the  magnesiau  micas  fluorine  is  found,  and  the  iron  micas 
fl:equently  contain  oxygen  in  excess  of  the  amount  necessary  to  convert 
all  of  the  silicon  into  the  radicle  Si04.  When  this  excess  is  real,  that 
is,  not  ascribable  to  defective  analysis,  it  may  be  due  either  to  alteration 
or  to  admixtures  of  micas  belonging  to  the  clintonite  group.  This 
group,  the  members  of  which  resemble  biotite  morphologically,  are 
extremely  basic,  and  are  representable  by  the  general  formula 

Al— O 

\si04:zR'3 

in  which  R'3  may  be  replaced  by  Al,  or  by  R''R',  R"  being  magnesium, 
calcium,  or  ferrous  iron.  The  univalent  group  AIO2R''  may  also 
appear  in  R',  giving  as  the  extreme  end  of  the  clintonite  series  the 
compound  (AlO2R'04SiO4.    In  seybertite  and  brandisite  we  have  nearly 

/^>Mg  /^>Ca 

2  Al— O        ^  +3  Al— O 

\si04E^(A102Mg)3  ^Si04~H3 

^^i^e  xanthophyllite  t  is 

5Ai^^>0a  /^>Mg  /^>0a 

^-^l--^0  4.5  Al— O        ^  +1  Al— O 

^Si04=H2.AlH202        \si04~(A102Mg)3  \siO,^(AlO20a)3 

^  ^anthophyllite,  upon  ignition,  decomposes  into  a  portion  soluble 
,  Hi  portion  insoluble  in  hydrochloric  acid.    The  insoluble  portion 

^he  composition  of  spinel,   a  mineral  which  is  generally  found 


'Aw.  Jour.  Sci.,  (3)  XLVI,  p.  289.    1893. 
fSee  Clarke  and  Schneider,  V.  S.  (>.  S-  BviWeUn'So.  Wi,-^.*!! 
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accompanying  clintonite  micas,  and  of  which  the  formation  is  rendered 
intelligible  by  the  formulae.  Whether  chloritoid  belongs  here  or  not  is 
doubtful,  but  if  it  does  its  formula  may  be  written 

\siO=H.A10H 

Ottrelite  may  possibly  be  essentially  the  trisilicate  equivalent  of 
chloritoid, 

Al-O 

\si308=H.A10H 

and  Damour's  venasquite  approaches  this  composition.  Variations  in 
composition  in  ottrelite  correspond  to  mixtures  of  this  molecule  with 
small  quantities  of  chloritoid.  Venasquite,  however,  is  also  reducible 
to  the  normal  mica  type,  and  agrees  sharply  with 

2  Al3(Si04)3H3  + 

3  Al2(8i04)3Fe2H2 

It  may  be  that  ottrelite  and  its  varieties  represent  the  first  stage 
intermediate  between  micas  and  vermiculites;  the  alkalies  of  mica  hav- 
ing been  replaced  by  water,  all  E'  becoming  H. 

Although'  fluorine  is  found  in  micas  of  all  classes,  it  is  chiefly  charac- 
teristic of  lepidolite,  zinn waldite,  and  phlogopite,  and  is  generally  con- 
nected with  a  low  oxygen  ratio.  Indeed,  the  extreme  end  of  the 
lepidolite  series,  polylithionite,  is  entirely  trisilicate  in  character,  and 
its  existence  fully  justifies  the  assumption  that  trisilicates  occur  in 
other  micas.  Furthermore,  polylithionite  famishes  a  clew  to  the  entire 
lepidolite  or  lithia  mica  series,  and  its  formula  is  easily  written 

yF  .Si308=Na«K 

g  Al-F  +1  Al-Si308=Na2K 

\si308=Li3  \8i303=Na^K 

the  dominant  molecule  being  akin  to  clintonite  in  general  constitution. 
Ordinary  lepidolite  contains  the  same  molecule,  mingled  with  molecules 
of  the  muscovite  type,  and  an  average  example  is  represented  by 

.F  .F  .8iO,=KH2^ 

2  Al-F  +1A1-F  4-2  Al— SiO.^Al 

\si308=Li3  ^SigOs^Ks  \siO,^Al 

In  cryophyllite  we  have  similar  molecules,  plus  molecules  of  an  iron 
biotite,  Al2(Si04)3Fe2H2.  Cryophyllite  is  associated  most  intimately 
with  an  iron  mica  of  that  general  character,  and  lepidolite,  simDarly, 
is  always  accompanied  by  muscovite.    In  zinnwaldite  the  molecule 

/^ 
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"  robably  occurs,  commiugled  with  others  of  the  ordinary  lepidolite  and 
mascovite  types.  In  short,  all  the  lithia  micas  contain  compounds  of 
the  type 

Al— F 

with  members  of  the  normal  mica  series.*  The  fluoriferous  phlogopites 
may  contain  molecules  of  the  same  character,  especially  AlF2.Si3O8.MgK, 
or  they  may  be  of  the  normal  type  with  univalent— Mg—F  among 
the  monad  bases.  Between  these  alternatives  it  is  difficult  to  decide, 
and  more  evidence  is  necessary. 

By  alteration  lepidolite  passes  into  cookeite,  a  mineral  which  well 
illustrates  the  equivalent  character  of  hydroxyl  and  fluorine.  Penfield's 
analysis  gives  for  cookeite  a  general  formula, 

.OH 
Al— OH 

\8i04=B'3 
and  in  detail  a  mixture  of  molecules, 

10Al(OH)2SiO4.Li3 
+14Al(OH)aSi04.H3 
+33Al(OH)2Si04.Al 

The  identity  of  type  between  cookeite  and  lepidolite  is  perfectly  clear, 
and  the  analogy  with  the  clintonite  micas  is  still  more  apparent. 

In  a  similar  way  the  other  micas  alter  by  hydration,  yielding  a  great 
variety  of  products  which  are  known  in  general  as  vermiculites.  This 
is  especially  true  as  regards  the  ferromagnesian  micas,  which  lose  alka- 
lies and  take  up  water  with  the  greatest  ease,  in  accordance  with  what 
seems  to  be  a  well-defined  law.    Thus  we  have 


Biotite, 

.Si04^MgK 
Al— Si04=MgH 
\8i04=Al 

Phlogopiie. 
.8i04=MgK 

Al— 8i04=MgH 

\8iO43MgH 

Clint&nite. 

Al— 0/ 

\8i04=R'3 


Hydrohiotite, 

.8i04=MgH 
Al— Si04=MgH  +3H2O 
\8i04=Al 

Hydrophlogopite, 

.8i04^MgH 
Al— 8i04=MgH  +3H2O 
\8i04=MgH 

Hydroclin  tonite, 

/^\Mg 
Al— 0/  +3H2O 

\si04-R'3 


"  For  fuller  discassion,  see  Bulletin  TJ.  S.  Gr.S."So.  l\a,  ^.^a. 
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The  micas  in  question  occur  in  nature  in  great  variety  of  admixture, 
and  the  corresponding  vermicuKtes  show  a  parallel  complexity.  In 
every  case,  however,  the  alteration  of  the  one  series  into  the  other  fol- 
lows the  line  indicated  by  the  formulae,  and  the  vermiculite  is  simply 
the  mica  with  H  in  place  of  K  or  Na,  plus  3  molecules  of  loosely  com- 
bined water.  Two  of  these  molecules  are,  as  a  rule,  given  off  at  100°, 
and  regained  in  moist  air,  suggesting  an  analogy  between  the  vermicu- 
lites  and  the  zeolites.  Some  vermiculites,  however,  are  only  monohy- 
drated,  and  many  of  the  so-called  species  which  have  received  names 
are  mere  mixtures  of  altered  and  unaltered  micas,  representing  stages 
of  transition  between  the  original  mineral  and  the  final  product. 
Among  the  more  characteristic  vermiculites,  kerrite,  protovermiculite, 
hallite,  and  lenniKte  appear  to  be  essentially  trihydrated  mixtures  of 
the  hydrophlogopite  and  hydroclintonite  types,  commingled  in  ratios 
nearly  as  follows : 

Hydrophlog,     Hydroclint. 

Kerrite 5         :  1 

Protovermiculite 1         :  1 

HaUite • 7         :         18 

Lennilite  is  near  hallite,  and  both  may  contain  small  admixtures  of 
chloritic  material.  The  kerrite  is  quite  near  the  typical  hydrophlogo- 
pite alone. 

Jeiferisite  resembles  protovermiculite  in  ratios,  but  with  a  hydrobio- 
tite  in  place  of  the  hydrophlogopite;  that  is, 

.Si04=MgH  .O 

Al— 8i04=MgH.  3H2O  +  Al— O        ^      aH^O 

\si04=Al  \si04=B'3 

and  vaalite  is  very  nearly 

SiO.=MgH  O 

5  Al— 8i04HMgH.  SHgO  +  2  Fe— O        ^         SHjO 
\si04=MgH  \si04=MgH 

Maconite  and  lucasite  are  probably  micas  which  have  been  partly 
vermiculitized,  and  an  essential  portion  of  the  first-named  mineral 
appears  to  be  a  derivative  of  muscovite.  Roseite  is  very  near  a  mixture 
of  partially  muscovitic  character,  viz : 

7  Al— Si04=Al.  3H2O  +  9  Al— O  3HaO 

\8i04=Al  \si04=MgH  I 

Each  of  these  expressions  gives  the  composition  of  its  respective  min- 
eral very  closely,  and  so  strengthens  the  general  mica  theory.  The 
character  of  the  alteration  &om  a  mica  is  simple,  and  is  what  is  most 
reasonably  to  be  expected. 
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From  some  points  of  view,  aud  especially  with  reference  to  its  crys- 
talline form,  kaolin  may  be  regarded  as  a  member  of  the  mica  groap. 
As  such  it  would  form  a  connecting  link  between  the  micas  proper  and 
tbe  dintonite  group,  and  with  it  the  calcium  mica,  margarite,  can  be 
correlated.    Furthermore,  margarite  yields  an  alteration  product,  dud- 


JTaoIm. 

Mar^ariU. 

Dadltgite. 

Al-Si04— H, 

Al-Si04— CaH 

.OH 

Al-Si04— CaH 

\siO,— Al 

"^SiOi-CAlO), 

'\Si04=A10H.AlH,0, 

These  expressions  are  suggestive,  but  not  altogether  conclusive.  They 
represent  the  known  facets  fairly  well,  however,  and  can  serve  their 
purpose  for  the  time  being.  Several  other  micaceous  minerals  are 
altogether  doubtful  in  character,  and  need  only  passing  mention.  Thus 
helvetan  may  be  a  trisilicate  of  the  biotite  type.  Caswellite,*  an  altera- 
tion product  of  a  manganesian  biotite,  may  be  written  as  a  member  of 
the  clintonite  group.  Willcoxite  seems  to  be  an  alkaline  clintonite,  and 
corresiK>nds  very  closely  to 

Al— O        ^       +A1— O        ^ 
\si04=Al  \si04=XaH, 

There  are  also  several  vermiculitic  minerals  which  probably  belong  in 
the  chlorite  group.  All  of  these  supjiosed  sx>ecies  need  farther  investi- 
gation. 

In  roscoeUte,  which  is  a  vanadium  mica,  the  ratios  are  quite  uncer- 
tain. According  to  Grenth,  the  mineral  contains  YsOa,  while  Eoscoe 
gives  the  vanadium  as  V^Os;  and  in  other  respects  the  analyses  are  dis- 
cordant. If  Grenth's  analysis  is  accepted,  roscoelite  has  essentially  the 
ratios  of  a  phengitic  muscovite,  with  half  of  the  aluminum  replaced  by 
vanadium.    This  seems  to  be  probable,  but  the  species  needs  reanalysLS. 

Ganophyllite,  described  by  Hamberg  in  1890,t  and  regarded  by  tiie 
discoverer  as  a  manganese  zeolite,  should  probably  be  classed  wit^  the 
micas.  Like  the  micas,  it  is  monoclinic,  highly  deaveable,  and  gives  a 
percussion  figure  consisting  of  a  six-rayed  star.  In  all  its  physical 
characteristics  it  resembles  the  micas,  with  one  of  which,  manganophyll, 
it  is  associated.  It  loses  water,  however,  in  vacuo,  regaining  the  amount 
lost  on  exjXNSure  to  moist  air,  and  on  this  account  it  may  be  compared 
either  with  the  zeolites  or  with  the  vermiculite  group. 


♦Cheater,  Trans.  K.  T.  Acad.  Sci.,  XIIL  p.  97,  18W. 
f  GeoL  Foren.  Forhandl..  XII,  p.  5S6. 
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On  the  latter  basis  it  agrees  in  composition  with  a  hydrated  manga- 
nese phlogopite,  having  the  subjoined  admixture  of  molecules: 

1.  Al(8i308)3Mn3H3.2aq. 

1.  Al(Si04)3Mn3H3.2aq. 

2.  Al(Si04)3Mn3KH2.2aq. 

3.  Al(Si04)3Mn3NaH2.2aq. 

or,  in  percentages,  as  follows : 


Fonnd. 

Calculated. 

39.67 

39.99 

7.95 

>         8.81 

.90 

35.15 

^       36.80 

1.11 

.20 

> 

.20 

2.70 

2.33 

2.18 

2.29 

9.79 

9.78 

99.85 

100.00 

Of  this  water  6.22  per  cent  is  crystalline  and  3.56  constitutional. 

The  associated  manganophyll  has  also  phlogopite  ratios,  but  varies 
so  widely  in  composition  as  to  show  that  it  is,  like  many  other  micas, 
a  mixture.  Hamberg  gives  two  analyses  of  this  mineral;  the  first 
variety,  of  a  reddish-brown  color,  agrees  with 

.Si04=MgK 

+  4Al--8i04=MgH 

\8i04=MgH 


.Si04=MnK 

Fe-Si04=MnH 

\8i04=MnH 


The  second  variety,  which  is  dark-brown,  may  be  written 

.O 
3A1-0/ 
\8iO4  =Fe 


/"\Mg  ^8i04=MnK  ^Si04=MgK 


i//f 


+  4Al-Si04=MnH    -f  5Al-8i04=MgH 
\si04=MnH  \si04=MgH 


These  manganophylls  are  from  Pajsberg,butthe  manganophyll  from 
Longban,  analyzed  by  Flink,  has  ratios  which  indicate  the  presence  of 
biotitic  molecules  somewhat  similar  to  those  found  in  alurgite.  Man- 
ganophyll, however,  contains  among  its  constituents  a  true  manganese 
phlogopite,  of  which  ganophyllite  is  most  probably  the  hydrate.  On 
this  basis  both  minerals  are  most  easily  explained,  and  all  their  rela- 
tions are  accounted  for. 

Between  the  micas  and  the  chlorites  the  relations  are  exceedingly 
close,  as  regards  both  composition  and  physical  properties,  and  from 
certain  points  of  view  the  vermiculites  are  to  be  regarded  as  a  transi-   - 
tional  series  connecting  the  two  gTO\x^%.    XV\  X\i^  %^cie8  are  highly^ 
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foliated,  all  or  nearly  all  are  monoclinic,  and  to  each  of  the  dednlte 
ferromagnesian  micas  a  chlorite,  higher  in  magnesia  and  water,  seems 
to  correspond.  In  former  publications*  I  have  sought  to  show  that  the 
chlorites  may  be  interpreted  as  derived  from  magnesium  orthoailicate 
in  the  same  way  that  the  micas  are  derived  from  the  normal  aluminum 
salt;  but  ftiller  consideration  leads  me  to  a  more  satisfactory  general- 
ization, which  unites  both  series  under  one  set  of  fundamental  formulae. 
Returning  to  the  normal  micas  and  ignoring  the  replacements  of 
magnesium  and  aluminum  by  other  equivalent  bases,  we  have  the 
foUowiug  formulae  already  developed: 


BiotiU. 

.8i04^MgK 
Al-Si04=MgH 

\si04=Al 


Fhlogopite. 

.8i04=MgK 

Al-Si04=MgH 

\si04=MgH 


CUntonite. 
/    >Mg 

\8i04=R' 


By  admixtures  of  these  types  all  of  the  ferromagnesian  micas  are 
completely  explained,  and  for  the  orthochlorite  series  the  following 
parallel  expressions  are  similarly  sufBcient : 


Bioiiit'Chl&riU, 

.Si04=(MgOH)2H 
Al-Si04=(MgOH)2H 
\8i04=Al 


Phlogopite'Chlorite. 

.8i04=(MgOH)2H 

Al-Si04=(MgOH)2H 

\si04=(MgOH)2H 


Chloritoid  type, 
yO 

/    >Mg 
Al-O        ^ 

\si04=R'3 


An  average  pennine  consists  of  the  first  and  second  of  these  types 
in  the  ratio  1:1,  and  an  average  clinochlore  has  the  same  molecules  in 
the  ratio  2:1.    From  these  ratios  the  following  composition  is  deduced: 


SiOa. 

AI2O3 

MgO 
H2O. 


Pennine. 


34.35 
14.60 
38.17 
12.88 


100.00 


Clinochlore. 


34.97 
16.51 
36.27 
12.25 


100.00 


In  both  minerals,  as  among  the  corresponding  micas,  admixtures  of 
molecules  of  the  third  type  occur,  giving  a  range  of  variation  which 
is  shown  in  the  published  analyses.  Thus,  for  leuchtenbergite,  we 
have,  with  the  molecules  given  above,  a  large  admixture  of  the 
compound 

/^>Mg 
A1~0        ^ 

\si04=(MgOH)H2 


*  BulL  TJ.  S.  Geol.  Survey,  No.  78,  p.  22 ;  Bull.  No.  90,  p.  17 ;  Bull.  No.  113,  pp.  11  and  27. 
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while  in  prochlorite  and  comndophilite  the  latter  compound  predom- 
inates. Prochlorite  has  the  last  formula,  with  trifling  admixtures  of 
chloritoid  or  ottrelite,  and  comndophilite  agrees  with  the  composition 

/^>Mg  /^>Mg 

7A1-0  +  33A1-0 

\si04=(AlH202)2H  \si04=:(MgOH)H2 

In  both  prochlorite  and  comndophilite  there  are  large  replacements  of 
magnesium  by  iron. 

To  these  formulae  some  of  the  rarer  or  obscurer  chlorites  offer  inter- 
esting variations^  which,  however,  are  all  simple  and  intelligible. 
Thus,  rumpfite  is  represented  by  the  formula 

/^Mg  /OH 

3A1-0  +  2  Al-OH 

\  8i04=H(  AlOH)  \siO  =H3 

the  first  compound  being  a  magnesian  chloritoid,  and  the  second  a 
molecule  already  indicated  in  cookeite.  The  original  delessite  is  very 
near 

O 

\Si04=H3 

while  the  Scotch  delessites,  analyzed  by  Heddle,  agree  sharply  with 

the  formula 

ySi04E:(MgOH)2H 

Al-810  =(MgOH)2H  +  2H2O 

\8iO,=Al 

with  one-fourth  of  the  Mg  replaced  by  Fe.    In  the  last  case  the  dis- 
crimination between  hydroxyl  and  water  of  crystallization  is  shown  by 
the  analyses,  and  it  is  very  probable  that  an  analytical  revision  of  the 
chlorites  would  bring  other  instances  of  the  same  kind  to  light. 
For  melanolite  we  have  very  closely  the  composition 

.Si04=(Fe"OH)H2 

Fe— 8i04=(Fe''OH)H2 

'\8i04=Fe 
and  for  euralite 

.Si04=(MgOH)2H  ySi04=(MgOH)H2 

7A1— Si04=(  MgOH)3H  4-  3A1— Si04=(MgOH)H2 

\8i04=Al  \8i04=(MgOH)H2 

Trisilicate  molecules,  as  among  the  micas,  also  appear  in  the  chlorite 
series,  and  stilpnomelane  is  a  good  example  of  this  kind.     Its  formula 

is  very  nearly 

.Si308EI(FeOH)2H 

Al— 8i308=^(FeOH)2H 
Si308=(reOH)2H 


e\jAYa..\  MICAS  AND    CHLORITES.  ^g 

with  yexy  ^ttle  ^iO*,  and  epiclilorite  is  a  mixture  of  thia  salt  with  the 
equivalent  Al(8i04)3  (MgOH)6H3,  the  two  compounds  being  commingled 
in  nearly  equal  percentages,  or  about  half  and  half. 

Some  of  the  chlorites,  also,  are  parallel  with  kaolin  and  margaritein 
constitution.  Aphrosiderite  and  strigovite,  for  example,  are  well 
represented,  as  follows: 

Kaolin,  Strigovite,  Aphrosiderite. 

.OH  .OH  .OH 

Al— 8i04=H3        Al— Si04=(FeOH)2H        Al— 8i04=(FeOH)3 

\si04=Al  \siO4EEAl  \si04=Al 

with  much  ferric  iron  in  strigovite  in  place  of  aluminum.  In  diaban- 
tite  we  find  a  composition  indicative  of  a  mixture  between  a  molecule 
of  this  type  and  one  in  the  normal  series.  The  diabantite  from  Con- 
necticut, for  instance,  is  very  near 

.Si04^(MgOH)2H  .OH 

Al— Si04=(MgOH)2H  +  2A1— Si04=FeH 
\8i04=(MgOH)2H  *  \siO4~FeH 

For  the  minerals  daphnite,  metachlorite,  klementite,  chamoisite,  thur- 
ingite,  and  cronstedtite,  the  formulae  are  more  or  less  doubtful,  for  the 
reason  that  alternatives  are  possible.  They  all,  however,  reduce  to 
mixtures  of  the  chloritoid  or  clintonite  type,  of  the  forms 

A.  B,  c, 

yO  yO  yO 

Al— O  Al— O  Al— O 

m 

\8i04=H.(A10H)  \si04=H2(R"OH)  ^SiO^Hg 

Using  the  letters  underneath  the  formulae  as  symbols,  the  several 
species  become 

Chamoisite Bid,  with  all  R"=Fe 

Metachlorite B3C1,  with  all  R"=Fe 

Thuringite AiB,0„  with  all  R"=Fe 

Klementite AiB^Ci,  with  R"  mostly  Mg 

Daphnite A1B5C4,  with  R"  mostly  Fe 

In  cronstedtite  there  is  a  range  from  AiBiCi,  as  in  thuringite,  to 
A1B2,  and  all  the  aluminum  is  replaced  by  ferric  iron,  while  all  R"=Fe. 
These  expressions  give  the  composition  of  the  several  species  very 
closely,  and  serve  to  correlate  them  with  delessite,  rumpfite,  prochlorite. 
and  corundophilite.  All  of  the  valid  evidence  is  satisfied,  and  the 
micas,  clintonites,  vermiculites,  and  chlorites  form  one  systematic  group. 
The  facts  that  garnet  and  vesuvianite  alter  into  chlorites,  and  that 
chloritic  pseudomorphs  after  feldspar  are  known,  serve  to  still  more 
closely  connect  the  formulae  here  adopted  with  the  similar  formulae  of 
the  preceding  groups  of  minerals. 
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When  clinochlore  or  leuchtenbergite  is  strongly  ignited,  it  yields, 
like  xanthophyllite,  a  product  insoluble  in  hydrochloric  acid,  having 
the  composition  of  spinel.  This  reaction  establishes  still  more  defi- 
nitely the  relationship  between  the  chlorites  and  the  clintonite  group, 
and  it  is  readily  intelligible  in  the  light  of  the  structural  expressions. 
The  splitting  up,  under  influence  of  heat,  of  mixtures  containing  such 
groups  of  atoms  as  MgOH,  AlOH,  and  AIO2H2,  ought  to  generate 
spinel,  and  the  appearance  of  a  compound  of  this  character  is  evidence 
in  favor  of  the  formulae. 

VI.   THE  TOURMALINE    GROUP. 

Although  tourmaline,  in  its  several  varieties,  is  apparently  quite 
complex,  the  evidence  for  its  interpretation  is  abundant  and  ample.  Its 
variations  in  composition  are  shown  by  numerous  good  analyses,  its 
associations  are  well  known,  and  its  alteration  products  have  been 
observed  in  a  sufficient  number  of  cases.  From  the  minerals  which 
have  been  discussed  in  the  preceding  chapters,  it  differs  essentially  in 
that  it  contains  boron,  and  the  part  played  by  this  element  is  a  new 
question  to  be  interpreted. 

When  tourmaline  undergoes  alteration,  the  commonest  product  is  a 
mica,  and  between  the  micas  and  the  tourmalines  there  are  very  strik- 
ing analogies.  With  the  lithia  micas,  lithia  tourmalines  are  generally 
associated;  with  muscovite  and  biotite,  iron  tourmalines  occur,  and 
magnesian  tourmalines  accompany  phlogopite.  In  each  case  the  com- 
position of  the  tourmaline  seems  to  bear  a  relation  to  that  of  the  asso- 
ciated mica.  Furthermore,  the  varieties  of  tourmaline  shade  one  into 
another  through  an  unbroken  series  of  gradations,  and  this  may  happen 
to  some  extent  in  one  and  the  same  crystal.  The  genus  tourmaline,  in 
short,  represents  a  series  of  compounds,  and  these  are  parallel  to  the 
normal  mica  series.  These  considerations  lead  directly  to  a  system  of 
formulae,  which,  like  those  of  the  micas,  are  derivable  from  molecules 
of  the  normal  aluminum  orthosilicate,  and  which  express  completely 
all  the  known  chemical  relations  of  tourmaline. 

On  studying  carefully  all  the  more  recent  and  more  trustworthy 
analyses  of  tourmaline,  a  constant  ratio  appears  connecting  silicon, 
boron,  and  oxygen,  which  is  represented  by  the  figures  SieBaOai.  The 
variations  from  constancy  are  almost  all  within  the  limits  of  accuracy 
of  the  analyses,  but  occasionally  a  small  amount  of  fluorine  is  noted, 
which  appears  to  replace  the  univalent  acid  group  BO^.  Aluminum, 
with  respect  to  silicon,  varies  widely,  the  ratio  ranging  from  AlaSig  to 
AlfiSie,  while  the  other  bases  vary  reciprocally  with  aluminum  and  in 
the  opposite  direction.  The  tourmalines  high  in  aluminum  approach, 
like  muscovite,  most  nearly  to  the  normal  ortho-salt;  those  lowest  in 
aluminum  are  high  in  magnesium,  like  phlogopite;  and,  like  biotite  in^ 
the  mica  group,  the  iron  tourmalines  lie  between  these  extremes. 
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Takiug  now  the  smallest  amount  of  dXwjninixm  found  in  the  formula 
of  any  tourmaline,  all  varieties  of  the  species  may  be  regarded  as  con- 
taining the  nucleus  Al5(Si04)6(B03)(B02)2,  in  which  14  units  of  affinity 
are  still  unsatisfied,  and  among  which  all  of  the  essential  variations 
in  composition  take  place.  The  orthoboric  group,  BO3,  is  obviously 
trivalent,  BO2  being  univalent,  and  the  radicle  of  metaboric  acid. 

From  this  nucleus  four  types  of  tourmaline  are  derivable,  thus : 


1. 
.8104= 
Al— 8104: 

\8i04= 


:e'3 

:A1 
:A1— BO2 

Al— B03=NaH 

1 
.8i04=Al— BO2 

Al— 8i04=Al 

\si04=Al 


2. 

/Si04= 

Al-Si04f 

\si04= 


MgH 
MgH 

:A1— BO2 

Al— BO.=NaH 


.Si04=Al— BO2 
Al-Si043Al 
\si04=Al 


3. 

.8i04=MgH 
Al— Si04=MgH 

\8i04=Al— BO2 

1 
Al— BO.i=NaH 


.Si04=Al— BO2 
Al— Si04^MgH 

\si04=Al 


4. 
.Si04=MgH 
Al-Si04=MgH 

\8i04=Al— BO2 

I 
Al— B03=NaH 

1 
.8i04=Al— BO2 

Al-Si04=MgH 

\si04=MgH 


and  to  all  of  these,  known  varieties  of  the  mineral  correspond.  The 
only  notable  variations  are  due  to  Cr  or  Fe  replacing  Al,  Fe  or  Mn 
replacing  Mg,  small  quantities  of  F  replacing  BO2,  and  in  No.  4,  Ca 
sometimes  replacing  NaH.  If  in  No.  1  E'3  =LiH2,  and  in  No.  2  Fe2 
replaces  Mg2,  these  formulae  give  the  subjoined  percentage  compositions : 


SiOa  . 

B203 . 

Al,03 
FeO.. 
Na^O. 
LiaO  . 
H,0 . . 


38.05 
a  1.10 
43.13 


3.28 
1.58 
2.86 

100.00 


2 


35.16 
10.25 
34.86 
14.06 
3.03 


2.64 
100.00 


B* 

»gO-- 
B.0  ••■ 


«0^ 


^omp"'*""'  • --    «.» 

...-  —  ■    ...   ffl.8« 

■■■  ' ■  ■■ - 1S.T1 


P'«*    sio.--. ■.....--■. 

BiO'""" *". ■■"..- ■" ■""      3  4^ 

I4g0 '...-■"■" ""'  iW-O*' 

CuO^-  ■■ -•- ^      Itt 
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we  have  tlie  following  cmnpBtnon  with  JBig^s  smalyaia  of  Pierrepout 
toarmaline: 


Found. 

Calculated. 

35.61 

1 

35.91 

.55 

10.15 

1 

10.48 

.27 

25.29 

! 

25.44 

.44 

8.19 

8.62 

11.07 

11.17 

3.31 

2.79 

1.51 

i 

1.55 

.20 

8.34 

4.04 

99.93 


100.00 


Tourmalines  which  do  not  correspond  to  any  one  of  the  four  types 
given  agree  with  mixtures  of  them,  and  all  of  the  analyses  of  this 
mineral  published  by  Jannasch  and  Calb  or  by  Riggs  can  be  reduced 
to  suitable  formulae.    These  formulae  suggest  an  end  product, 

Al9(Si04)6(B02)2B03NaH 

which  may  possibly  exist,  but  is  not  known.  They  also  indicate  the 
obvious  relationship  of  tourmaline  to  the  micas,  and  express  the  ready 
alterability  of  the  former  into  the  latter.  A  molecule  of  tourmaline, 
with  elimination  of  boric  acid  and  one  atom  of  aluminum,  splits  into 
two  molecules  of  the  mica  type,  and  the  transformation  is  easily 
understood.  Potash  is  of  course  taken  up.  Certain  experiments  by 
Lemberg,*  who  investigated  the  action  of  alkaline  solutions  upon  tour- 
maline, are  in  accord  with  these  suppositions. 

Although  otherwise  interpreted  by  Brogger,  the  minerals  cappelinite, 
melanocerite,  karyocerite,  and  tritomite  seem  to  be  structurally  akin  to 
tourmaline.  This  view  of  their  nature  has  already  been  suggested  by 
Wiikjt  and  it  is  sustained  both  by  chemical  and  by  morphological 
considerations.  Cappelinite  is  hexagonal,  and  the  other  species, 
like  tourmaline,  are  rhombohedral.  They  are  silicates  of  rare  earths, 
which  are  mostly  trivalent,  like  aluminum;  all  contain  boron,  and  all 
but  cappelinite  contain  fluorine  also.  Furthermore,  all  four  species, 
considered  together,  illustrate  the  reciprocity  between  boric  acid  and 
fluorine,  which  has  been  suggested  in  the  discussion  of  tourmaline. 


*  Zeitsch.  Deutsch.  Geol.  Gesell.,  1892,  p.  239. 
t  Zeitsch.  Kryst.  Min.,  XXm,  pp.  421, 422, 1894. 
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Thus,  if  we  compute  the  atomic  ratios  fcom  the  analyses  cited  by 
Brogger,*  the  following  relation  appears: 


Cappelinite  . 
Melanocerite 
Karyocerite  . 
Tritomite  ... 


Si. 

B. 

F. 

B-l-F. 

236 

488 

488 

218 

92 

304 

396 

216 

•  134 

296 

430 

226 

210 

226 

436 

That  is,  Si:B  +  F: :1:2  nearly,  variations  being  due  to  the  fact  that 
in  the  tirst  three  minerals  the  boric  acid  was  determined  by  difference, 
and  also,  probably,  to  the  occasional  replacement  of  fluorine  by 
hydroxyl.  Another  source  of  variation  is  found  in  the  presence  of 
tetrad  bases,  as  will  be  seen  later;  but  for  the  moment  the  relation 
indicated  seems  to  be  reasonably  clear. 

The  first  member  of  the  group,  cappelinite,  is  a  borosilicate  of  yttrium 
and  barium,  and  approximates  in  composition  to 


.BO, 


BO, 


Y— BO2  +  4  Y— BO2 

\siO,=BaH  \si04=Y 

With  the  earths  of  uncertain  molecular  weight  designated  as  "yttria,^ 
are  a  little  lanthanum  oxide  and  trifling  quantities  of  Th02  and  Ce02, 
and  with  the  barium  are  some  calcium  and  alkalies. 

The  other  three  members  of  the  group  are  all  more  complicated  than 
cappelinite,  and  vary  from  it  in  type  by  containing  tetrad  oxides,  such 
as  Ce02,  Th02,  and  Zr02.  In  eudialyte  and  catapleiite  we  have  two 
rhombohedral  silicates  of  zirconia,  which  help  to  explain  these  com- 
pounds. Catapleiite  probably  has  the  constitution  (OHjaZr.SiaOs.R's. 
If  we  regard  the  tetrad  bases  in  the  cappelinite  group  as  forming 
orthosilicates  of  this  same  type,  the  remainder  of  each  mineral  may 
be  written  as  a  mixture  of  molecules  like  those  already  designated, 
but  with  cerium  earths  predominating  over  yttrium,  and  fluorine 
replacing  some  boric  radicles.    Thus,  melanocerite  is  not  far  from 


/OH 

^♦<OH 

^8i04=CaH 


B03=0a  y¥ 

+2R'"— B03=Ca    +7B'"— F 

\8i0,=R'"  ^SiO^^R^'^ 


Karyocerite  may  be  written  similarly,  and  tritomite  becomes 

/OH  .BO2 

E^^<QH  H-E"'— BO2 

"^SiO^CaH  \siO=H2.R'"F2 


Zeit.  Kryst.  Min.,  XVI,  pp.  462-469. 
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These  formnlie  are  nucertain,  and  need  verification  with  material  from 
other  sources.  At  present  they  have  only  a  reasonable  probability. 
The  tetrad  silicate  in  them,  however,  will  be  seen  to  be  highly  prob- 
able when  we  come  to  the  discussion  of  the  other  allied  compounds 
in  their  proper  connection  later. 

There  is  one  other  borosilicate  containing  aluminum,  axinite,  whose 
relations  are  uncertain.  Physically  it  diliers  widely  from  tourmaline, 
being  triclinic,  but  on  account  of  its  composition  it  may  fairly  be  con- 
sidered here.  The  analyses  of  it  vary  to  a  considerable  extent,  partly 
because  of  uncertainty  in  the  determinations  of  water  and  boron,  but 
also  in  other  respects  which  indicate  a  mixture  of  molecules.  Some 
analyses  give  orthosilicate  ratios,  provided  that  the  boron  is  regarded 
as  basic  and  equivalent  to  aluminum,  but  others  show  much  too  little 
oxygen.  Boron,  however,  is  essentially  an  acid-forming  element,  and 
it  seems  more  probable  that  in  axinite  it  has  acid  functions.  The  most 
typical  axinite  is  that  from  Bourg  d'Oisans,  and  of  this  the  best 
analysis  is  by  Jannasch  and  Locke.*    From  this  the  following  formula 

is  easily  derived: 

.B03=A1-0H 

Al-Si04^)^ 

\Si30e=  S  ""^ 

in  which  the  boron  is  regarded  as  part  of  an  orthoborate  molecule, 
derived  from  the  acid  H3BO3. 

This  may  be  compared  with  Jannasch  and  Locke's  analysis  directly, 
and  with  the  latter  reduced  by  recalculating  Fe^Os  into  AI2O3,  the  other 
bases  all  into  their  equivalents  in  GaO,  and  then  bringing  to  100 
per  cent,  thus : 


SiOa. 

B2O3. 

AI2O3 

FeaOa 

FeO. 

MnO 

CaO. 

MgO 

KaO  . 

NaaO 

H3O. 


Found. 


42 

6 

18 

7 

1 

19 

2 


.88 
.02 
.24 
.62 
10 
.06 
.89 
.23 
.11 
.36 
.14 


100.65 


Reduced. 


43.13 

6.06 

18.73 


29.93 


2.15 


100.00 


Calculated. 


43.32 

6.32 

18.41 


30.33 


1.62 


100.00 


The  formula  may  also  be  written 

.B03=A10H 

Al-8i04= 


.B03=A10F 

+        Al-Si308=)_ 


Zeitsch.  Anorgan.  Chem.,  VI,  p.  57,  1894. 
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in  which  form  it  compares  better  with  other  analyses.    Thus  Baumert's 
analysis  of  axinite  from  the  Hadauthal*  gives 


,B03=:A10H 


BOaz^Oa 


1— Si04=  )   ^^^  +  Al-Si308=  ) 


I 


OH 


and  a  comparison  as  follows: 


SiOa. 

B2O3. 

AI2O3 

FeiOa 

FeO. 

MnO 

CaO. 

MgO 

H2O  . 


Found. 


40.76 
4.76 

12.47 
2.17 
8.60 
2.84 

30.21 
2.00 
1.22 


100.03 


Beduced. 


40.92 

4.78 

13.91 


39.17 
1.22 


Calculated. 


41.32 

4.82 

14.05 


38.57 
1.24 


100.00 


100.00 


Genth's  analyses  *  of  the  axinite  from  Franklin,  IS.  J.,  give  similar 
ratios,  minus  the  boron-free  molecule  required  in  Baumert's  case. 
Approximately  they  give 


.B0j=A10H 

4Al-SiO.=  .   (3^^ 
\Si04=  ^ 


,B0:F=A10H 


,BOa=Mn 


+   Al-SiO,=  ^  j^^    +  Al-Si04 


with  rather  less  than  Half  the  SiO*  replaced  by  SisOs.  In  general, 
wlien  X=Si308+Si04  all  axinite  except  that  analyzed  by  Baumert 
gives  the  general  formula 

.B03=R 
Al— X=  ) 

\x- }  ^"3 


in  which  R''  is  partly  AlOH,  with  Ca,  Mg,  Mn,  or  Fe.  Until  further 
evidence  is  available  this  expression  may  be  regarded  as  valid,  but  it 
represents  only  the  composition  of  the  mineral,  and  no  other  relations. 
It  is,  however,  in  conformity  with  the  general  theory  of  substitution. 
Other  formulae,  which  represent  axinite  either  as  metasilicate  or  as 
orthodisilicate,  are  possible,  but  none  of  them  has  any  advantage  over 
the  one  proposed. 


'  Dana's  System  of  Min.,  6th  ed.,  p.  529. 
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VII.  MISCELLANEOUS  SPECIES. 

Among  the  ortho-  and  trisilicates  of  aluminum,  ferric  iron,  and  other 
triad  elements,  there  are  a  considerable  number  which  do  not  fall  con- 
veniently  into  any  of  the  preceding  groups  of  minerals,  or  which  are 
doubtful  as  regards  their  genetic  af&nities.  Some  of  them  have  obvious 
relationships  to  other  species,  and  some  are  quite  obscure  in  character, 
but  all  seem  to  be  conformable  to  the  theory  of  substitution. 

First  in  order  of  importance  is  the  mineral  staurolite,  a  highly  basic 
silicate,  which  is  evidently  akin  to  andalusite,  dumortierite,  and  silli- 
manite,  and  which,  like  them,  is  orthorhombic.  Like  andalusite,  fur- 
thermore, staurolite  alters  into  muscovite,  an  entire  crystal  becoming 
transformed  throughout  into  an  aggregate  of  mica  scales. 

By  far  the  best  evidence  as  to  the  composition  of  staurolite  is  that 
furnished  by  the  analyses  of  Penfleld  and  Pratt,*  who  adopt  Groth's 
formula  HAl5Fe"8i20i3.    This,  structurally,  is  best  written 

.O— H 

Al— Si04=(A10)2 

^»^^4=(A10), 

which  expresses  a  partial  relation  to  the  micas,  andalusite,  and  soon. 
The  theoretical  percentage  composition  calculated  from  this  formula 
agrees  well  with  the  results  of  analysis,  except  that  it  gives  the  silica 
nearly  one  per  cent  too  low,  a  discrepancy  which  Penfield  and  Pratt 
attribute  to  inclusions  of  silica  in  the  minerals  analyzed. 

By  means  of  a  slightly  different  formula  the  relations  of  staurolite 
to  the  other  species  can  be  much  more  clearly  shown,  but  it  assumes 
that  the  ideal  staurolite  is  not  yet  known.  The  expressions  proposed 
are  as  follows: 

Andalusite.  Dumortierite.  Staurolite. 

ySi04=(A10)3  y8i04=(A10)3  .Si04=(A10)3 

Al— Si04^Al  Al— Si04E(A10)3         Al— Si04=(A10)3 

'\SiO4HAl  \si04=Al  \si04=Fe 

I 
Fe 
I 
.Si04=Fe 

Al— Si04=(A10)3 

'^Si04EE(AIO)8 


*Am.  Jour.  Sci.,  (3)  XLVII,  p.  81,  1894. 
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Tlus  formula,  in  contrast  with  that  of  Penfield  and  Pratt,  and  with 
their  reduced  analysis  of  staurolite  from  Lisbon,  !N^.  H.,  gives  the  sub- 
joined percentage  composition : 


• 
Lisbon. 

P.  and  P. 

New 
formula. 

SiO 

27.44 

55.16 

15.72 

1.68 

26.32 

55.92 

15.79 

1.97 

27.90 
55.35 
16.75 

AI2O3 

FeO 

H2O 

100.00 

100.00 

100.00 

If,  now,  we  assume  that  the  actual  staurolite  is  slightly  altered  by 
hydration,  some  Fe  being  replaced  by  H2  and  by  FeOH+H,  the  dis- 
crepancies between  formula  and  analyses  are  sufficiently  accounted  for. 
The  new  formula  is  more  symmetrical  than  the  old  one;  it  better 
expresses  the  alterability  of  staurolite  into  muscovite,  and  it  seems  to 
satisfy  the  evidence  with  sufficient  completeness.  When  we  remember 
that  staurolite  is  excessively  liable  to  inclusions  and  alterations,  a  very 
sharp  agreement  between  analysis  and  theory  is  not  to  be  expected. 

Still  another  orthorhombic  species,  harstigite,  has  a  formula  anal- 
ogous in  some  ways  to  that  of  staurolite.  For  harstigite  there  is  but  one 
analysis  extant,  which  gives,  nearly 

.Si04iiCaH 

Al-Si04=CaH 

\si04=Mn 


Ca 


.8i04=Mn 
A.l-Si04=CaH 
\si04^CaH 
This,  in  comparison  with  Flink's  analysis,  gives 


SiOz. 
AI.2O5 
MnO 
MgC) 
CaO. 
K2O- 
Na,0 
H2O. 


Found.      ;  Calculated. 


38.94 

39.13 

10.61 

11.09 

12.81 

)        15. 43 

3.27 

i 

29.23 

)       30.44 

.35 

\ 

.71 

\ 

3.97 

3.91 

99.89 


100.00 


a  result  which  is  fairly  satisfactory.    More  data  relative  to  harstigite 
are  evidently  needed. 
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In  order  to  interpret  the  clintonite  micas,  the  highly  basic  compound 

Al-O 

"^SiO^Al 
was  assumed.  This  formula  also  gives,  empirically,  the  percentage 
composition  of  the  species  kornerupine  or  prismatine,  which,  unlike 
the  micas,  is  orthorhombic,  and  also  insoluble  in  acids.  On  these 
grounds  it  may  be  compared  with  andalusite  and  staurolite;  and  a  clew 
to  its  constitution  is  found  in  the  existence  of  an  alteration  product  of 
I-  .iSmatine,  kryptotile,  having  the  composition  HAlSi04.  Tripling  the 
form:-iR?,  we  have 

.  indalmite,  Kornerupine.  Fryptotile, 

.Si«  >4:::(A10)3  .Si04=(A102Mg)3  .Si04HlH3 

Al-Si04^Ai  Al-Si04=Al  Al-Si04— Al 

\8iO4HAl  \si04=Al  \siO4EEAl 

symbols  which  express  the  observed  relationship  between  these  and 
other  species.  Furt:i»er  than  this  the  formulae  have  no  real  significance, 
and  alternative  exp.^essions  are  considered  later  in  connection  with  the 
pyroxenes  and  ami)hil?oles.  Associated  with  kornerupine  the  still 
more  basic  sapphir  ue,  :  Ij^  Ali?Si2027,  is  found.  To  the  constitution  of 
this  species  there  is  no  ^006.  clew,  and  any  attempt  at  structural  formu- 
lation is  useless.  JVlI  or*  v^han  one  structural  formula  is  possible  for 
sapphirine,  but  all  aie  at  present  meaningless,  except  in  so  far  as  they 
show  that  the  compound  is  stoichiometrically  conceivable. 

A  peculiarly  dif&cult  group  of  minerals  to  interpret  constitutionally 
is  the  group  of  clays.  One  member  of  this  group,  kaolin,  has  already 
been  considered,  and  this  member  has  the  advantage  of  being  crystal- 
line. The  other  clays  are  amorphous,  and  of  uncertain  origin  5  they 
often  occur  in  complicated  mixtures,  are  difl&cult  to  identify  with  cer- 
t<ainty,  and  still  more  difficult  to  correlate  with  other  species.  They 
represent  undoubtedly  the  breaking  down  of  crystalline  silicates,  to 
which  they  are  related  somewhat  as  kaolin  is  related  to  the  feldspars; 
but  rarely,  if  ever,  has  their  actual  genesis  been  observed.  Their  for- 
mulae, therefore,  are  merely  tentative,  and  serve  only  as  a  first  step 
toward  a  better  study  of  the  several  species. 

Upon  comparing  the  formula  of  aluminum  orthosilicate  with  that  of 
kaolin,  an  indication  of  serial  arrangement  becomes  evident,  which  may 
be  written  thus: 

Normal  salt  Westanite  or  tooerthite. 

.8i043Al  .OH 

Al— Si04=Al  Al— Si04=Al 

\si04=Al  \si04Z:Al 

Kaolin.  Montmorilloniie.  Newionite. 

.OH  .OH  .OH 

Al— Si04=H3  Al— Si04~:H3  Al— OH 

\si04=Al  \si04=H3  \si04=H3 

Bull.  125 5 
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Woerthite  is  an  altered  sillimanite,  and  westanite  is  perhaps  a  similar 
derivative  of  audalusite.  The  newtonite  compound  has  already  appeared 
in  the  mica  series  among  the  components  of  cookeite  and  rumpfite. 

The  best  that  can  be  said  for  these  formulae  is  that  they  are  sug- 
gestive. In  one  respect  they  are  highly  questionable,  for  the  reason 
that  the  group  — Si04=H3  is  indicative  of  loosely  combined  water, 
while  in  these  particular  clays  the  water  is  quite  firmly  retained.  On 
this  point  much  fuller  information  is  needed,  and  future  evidence  may 
prove  that  the  serial  relation  indicated  is  apparent  only. 

The  composition  of  rectorite  may  be  Al3(Si04)3H3+2H20,  or  that  of  -. 
hydrous  kryptotile.  Halloysite  has  the  composition  of  kaolin  plu^;  <  i.e 
molecule  of  water,  the  latter  being  removable  at  or  about  lOOo.  I  la  lloy- 
site,  however,  differs  from  kaolin  in  being  decomposable  by  hyd  rochloric 
acid,  and  hence  it  is  unhkely  that  the  two  species  have  yimilur  struct- 
ure. Allophane  is  perhaps  (A102H2)2H2Si04+3H20,  or  it  may  be  written 
analogously  to  andalusite, 

Al3(Si04)3(A102H2)3.12H20. 

Neither  formula  is  sustained  by  any  good  evidence.  Other  clays  are 
possibly  as  follows: 

Samoite AUCSiOOs-iOHaO 

Cimohte Al4(Si308)3.6H20 

CoUyrite (A10)4Si04.6H20 

Schrotterite (A102H2)4Si04.6H20 

None  of  these  formulae  can  be  construed  as  anything  more  than  a 
temporary  suggestion,  which  may  help  research.  The  hydrous  ferric 
silicates  are,  if  anything,  less  satisfactory  than  the  aluminum  salts. 
Anthosiderite  is  representable  by  the  formula  Fe4(Si308)3.2H20;  and 
chloropal  by  the  expression  Fe2(Si04)3H6.  Hisingerite  seems  to  range 
from*  a  ferric  kaolin  to  a  ferric  halloysite,  and  farther  than  this  it  is  not 
worth  while  to  go.  The  remaining  iron  clays  which  have  received 
specific  names  are  altogether  doubtful.  The  chromium  clays,  wolchon- 
skoite,  etc.,  are  also  of  uncertain  character. 

To  cerite,  which  is  of  doubtful  composition,  the  provisional  formula 

.Si04-OeO.H2 
Ce— SiO4=0eO.H2 

\siO4=0eO.H2 
may  be  assigned.    Other  earth  metals — lanthanum,  the  two  didymi- 
ums,  etc. — replace  a  considerable  part  of  the  cerium.    With  cerium 
only  the  formula  requires 

SiOi 20.22 

CeiOa '. 73.71 

H2O 6.07 

100.00 

Cenosite,  H4Ca2Y20Si4Oi7,  and  ardennite,  H5Mn4Al4VSi4023,  can  each 
be  written  structurally  in  more  than  one  way,  with  no  determining 
evidence  upon  which  to  base  a  decision.    They  may  be  orthosilicates  or 
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diortliosilicates ;  the  vanadiom  in  ardennite  may  be  combined  as  YOs  or 
as  YO^y  or  it  may  form  part  of  a  complex  vanadio-silicic  acid,  and  between 
these  alternatives  there  is  no  present  means  of  deciding.  To  carpholite 
the  formula  H^Mn  Al2Si20io  is  commonly  assigned,  but  the  analyses  vary 
from  this  composition  too  widely.  Even  with  this  formula  carpholite 
may  be  either  an  orthosilicate  or  a  basic  metasilicate,  and  we  can  only 
say  with  regard  to  this  species  that  further  investigation  is  necessary. 

Spodumene,  acmite,  jadeite,  and  the  corresponding  members  of  the 
amphibole  group  will  be  considered  in  connection  with  the  metasilicates. 
It  is  quite  possible  that  these  minerals  are  really  pseudo  metasili- 
cates, and  that  they  should  properly  be  discussed  now.  Their  study  is 
deferred  on  mineralogical  grounds  solely. 

Three  other  salts  of  triad  bases  may  be  noted  here,  as  having  more 
analogy  with  the  salts  of  aluminum  than  with  any  other  silicates.  They 
are  pseudobrookite,  an  orthotitanate  of  iron,  Fe4(Ti04)3,  and  the  bismuth 
silicates,  eulytite  and  agricolite,  Bi4( 8104)3.  The  two  last-named  species 
differ  in  form  but  are  identical  in  empirical  composition.  They,  there- 
fore, suggest  two  tyx)es  of  chemical  structure  among  the  silicates  of 
trivalent  bases. 


OHAPTBE    IV. 

THE  ORTHOSILICATES  OF  DYAD  BASES. 

Althoagh  the  orthosilicates  of  the  dyad  metals  are  presumably  sim- 
pler than  those  of  aluminam,  the  problem  of  their  constitution,  studied 
in  the  light  of  mineralogical  evidence,  is  peculiarly  difficult.  Starting 
points  exist,  in  the  salts  of  magnesium,  iron,  manganese,  zinc,  and 
glucinum,  but  the  derivatives  are  fewer  than  in  the  case  of  aluminum, 
and  the  evidence  upon  which  to  base  argument  is  proportionally  limited. 

Expressed  in  the  simplest  terms,  the  normal  orthosilicates  of  this 
group  are  represented  by  the  general  formula  R2Si04.  To  this  type 
the  following  minerals  correspond : 

Forsterite Mg2Si04 

Fayalite Fe28i04 

Tephroite Mn2Si04 

Wniemite Zn2Si04 

Phenakite Gl2Si04 

Monticellite CaMgSi04 

Knebelite MnFeSi04 

Between  these  minerals  there  are  many  intermediate  species  or  varie- 
ties, which  may  be  either  isomorphous  mixtures  or  double  salts  repre- 
senting polymers  of  the  fandameutal  type.  Thus,  chrysolite  or  olivine 
may  be  a  mixture  of  forsterite  and  fayalite,  or,  in  the  case  of  hyalosider- 
ite,  a  salt  of  the  formula  Mg4Fe2(Si04)3.  So  also,  allied  to  knebelite,  we 
have  igelstromite,  Fe4Mn2(Si04)3:  and  in  trimerite  we  find  the  salt 

Gl3Mn20a(SiO4)3. 

U-pon  studying  closely  the  derivatives  of  these  normal  salts,  the 
assumption  of  polymerization  seems  to  be  necessary.    If  the  theory  of 
substitution  is  valid,  then  the  existence  of  polymers  must  be  taken  for 
granted;  and  upon  this  basis  it  becomes  possible  to  develop  a  system 
of  formulae  which  satisfies  all  the  conditions  imposed  by  the  evidence 
now  at  hand.    For  some  of  the  species  already  mentioned  the  degree 
of  polymerization  is  difficult  to  determine,  and  synthetic  investigations 
seem  to  be  needed.    In  other  cases  the  problem  is  comparatively  simple, 
and  the  indications  as  to  the  true  formulae  are  apparently  clear.    For 
instance,  a  good  example  is  furnished  by  the  chondrodite  group,  fo 
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which  weliave  the  empirical  formnlad  eatabliabed  byPen£eIdandHbwe,  * 
Structurally  written  these  become 

CUnohumiU,                        Humite,  Chandrodite, 

Mg                             Mg  Mg 

II                                  II  II 

.SiO^v                      /SiO,.  .SiO,. 

Mg<          >Mg  Mg<          >Mg  Mg<          >Mg 

>SiOZ                     >Si04<  \8iO/ 

Mg<          >Mg  Mg<(          >Mg  II 

>Si0/                   \SiO/  (MgF),. 
Mg<          >Mg                    II 
\SiO/                      (MgF), 

11 
(MgF)2. 

or  derivatives  respectively  of  the  salts  Mg8(Si04)4,  Mg6(Si04)3,  and 
Mg4(Si04)2,  with  one  atom  of  magnesium  in  each  case  replaced  by  the 
two  univalent  — Mg — F  groups.  The  clinohumite  occurs  in  association 
with  forsterite,  and  the  two  species  have  nearly  the  same  specific  grav- 
ity. Hence  forsterite  may  be  Mg8(Si04)4,  and  this  is  the  only  datum 
available  from  which  to  infer  its  molecular  magnitude.  The  synthetic 
transformation  of  forsterite  into  clinohumite,  if  it  could  be  effected, 
would  go  far  toward  settling  the  question. 

In  the  case  of  phenakite  the  triple  formula  Gl6(Si04)3  is  rendered 
probable  by  the  existence  of  trimerite,  Gl3Mn20a(SiO4)3.  It  is  also 
emphasized  by  the  species  helvite  and  danalite,  which  contain  sulphur, 
probably  combined  in  the  dyad  group  — R — S — R — .  Both  of  these 
species,  in  all  of  their  known  occurrences,  agree  with  the  general 
formula 

Gl 
II 

ySi04. 

Gl<  >G1 

>i04< 
R<  >R 

>Si04< 


/ 


R 


—  S— R 


in  which  R  maybe  either  Fe",  Mn,  or  Zn.  The  R  is  variable,  but  the 
other  constituents  are  constant.  In  helvite,  Mn  and  Fe  occur,  and  in 
danalite  zinc  appears.  In  the  Colorado  danalite  Zn  predominates 
largely  over  Fe,  and  there  is  very  little  Mn.  The  Rockport  danalite 
has  Fe  in  excess  of  Zn,  and  rather  more  Mn.  The  Cornish  danalite 
is  very  low  in  Zn,  and  the  Fe  largely  exceeds  the  Mn.  The  ratio 
Gl:Si04::3:3,  however,  holds  for  all. 

If  phenakite  is  Gl6(Si04)3,  then  willemite,  which  is  morphologically 
similar,  is  probably  Zn6(8i04)3,  with  zinc  partly  replaced  by  manganese 
in  tlie  variety  known  as  troostite. 

*  Am.  Joar.  Sci.  (3),  XL VII,  p.  188, 1894. 
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The  three  orthorhombic  species,  bertrandite,  calamine,  and  ilvaite, 
may  be  most  conveniently  represented  as  derivatives  of  the  bipolymer 
E4(Si04)2,  like  chondrodite.  Crystallographically,  ilvaite  resembles 
humite,  but  bertrandite  and  calamine  are  related  to  each  other.  The 
simplest  analogous  lormulie  for  the  three  minerals  are  as  follows : 

Bertrandite.  Calamine,  Ilvaite, 

Gl  Ha  Ca 


/SiO,.  .SiO,.  .SiO,. 

Gl<  >G1  Zn<  >Zn  Fe<  >Fe 

>SiO,<  \SiO/  \SiO/ 

h/  \G1— oh.  II 


(ZnOH)2.  Al— OH. 

Calamine  may  also  be  written  as  a  metasilicate,  (ZnOH)2Si03,  with 
half  of  the  formula  indicated  above,  but  then  the  analogy  with  ber- 
trandite disappears.  The  structure  proposed  is,  therefore,  preferable, 
at  least  until  more  evidence  has  been  accumulated. 

To  the  datolite  group  a  similar  constitution  is  ascribable.  The 
species,  reduced  to  their  simplest  empirical  expressions,  are  these : 

Datolite. HCaBSiOg 

Homilite CaiFeBjSiaOio 

Euclase HGlAlSi'Os 

Gadolinite GUFeY^Si^Oio 

By  doubling  the  formulae  of  datolite  and  euclase,  all  four  of  the 
minerals  become  similar  in  constitution.  Hydrogen,  here,  is  evidently 
basic,  and  boron  must  play  the  same  part  as  aluminum  and  yttrium. 
Assuming  these  elements  to  be  present  in  the  univalent  groups  BO, 
AlO,  and  YO,  the  subjoined  formulae  follow : 

Datolite.  Euclase, 

H2  H2 

II  II 

>Ca  Gl<  >G1 

SiO/  \SiO/ 

II  II 

(BO),  (AlO), 


Oa/ 


Homilite.  Gadolinite. 

Fe  Fe 


Oa/         >Ca  Gl<  >G1 

\SiO/  \SiO/ 

II  II 

(BO),  (TO), 

Gadolinite  alters  with  great  ease,  passing  by  hydration  intoabrown- 
isb-red  earthy  substance.    The  analyses  of  this  snbstance,  which  is 
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probably  never  pare  and  definite,  are  not  altogether  satisfactory;  but 
they  indicate  in  a  general  way  a  transformation  into  the  compound 

Fe'"OH 

II 

/Si04v 

Gl<  >G1 

\SiO/ 

II 

to  which  the  alteration  product  very  roughly  approximates. 

It  will  be  observed  that  all  of  the  foregoing  structural  formulae  in 
this  group  of  compounds  are  rings  or^series  of  rings.  From  them,  how- 
ever, chain-like  molecules  are  derivable,  and  these  seem  to  exist  in  the 
cases  of  friedelite,  pyrosmalite,  and  dioptase.  The  last  named  mineral, 
simply  written,  is  CuH2Si04;  but  it  is  morphologically  related  to  the 
two  other  species,  which  have  a  much  greater  complexity  of  composi- 
tion. The  following  expressions  derived  from  the  polymer  RsCSiO^)* 
are  probably  the  best  to  represent  existing  evidence: 

Friedelite.  Dioptase. 

/Si04^H2(MnCl),  .SiO^i^Ha 

Mn<  Ou< 

>Si04=H2  >Si04=H2 

Mn<  Cu< 

>Si04=H2  >Si04=H2 

Mn<  Cu< 

^SiQ-HMn.  \Si04=HCu. 

Pyrosmalite  is  like  friedelite,  but  with  a  large  part  of  the  manganese 
Veplaced  by  iron.     Possibly  karyopilite  may  be  similar,  having  the 

formula 

/SiO^EZHzCMnOH) 
Mn< 

^>Si04=H2 
Mn< 

\Si04=HMn. 

These  formulae  are  purely  tentative  and  need  additional  support.  By 
synthetic  and  genetic  investigations  they  may  be  supported  or  over- 
tbrown.  That  they  sustain  one  another,  and  fit  in  well  with  the  formulae 
of  the  preceding  species,  is  all  that  can  be  said  in  their  favor. 

For  serpentine,  H4Mg3Si209,  several  formuhe  are  possible,  and  concern- 
ing them  there  has  been  much  discussion.  The  species  commonly  origi- 
nates in  nature  from  the  alteration  of  olivine  on  the  one  hand  and 
from  pyroxene  or  amphibole  on  the  other,  and  it  is  therefore  conceivable 
that  it  may  include  two  or  more  isomeric  compounds.  In  favor  of  this 
supposition  there  is  no  direct  evidence,  but  still  it  should  not  be  left 
entirely  out  of  account. 

By  some  authorities  serpentine  is  regarded  as  an  orthosilicate,  and 
by  others  as  a  salt  of  the  acid  H6S12O7.    On  the  latter  supposition  it 
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becomes  Mg=Si207=H2(MgOH)2,  which  may  be  derived  either  from 
2  Mg2Si04  or  2  MgSiOa,  with  loss  of  magnesium  in  one  case  and  gain  in 
the  other.  On  the  orthosilicajbe  basis  it  is  simply  derivable  from  the 
polymei  Mg4(Si04)29  and  is  related  to  the  intermediate  alteration  prod- 
uct villari^ite,  as  follows: 

Mgi{SiOi)2.  Villarsite.  Serpentine, 

Mg  Mg  H2 

II  II  II 

/Si04v  ySiO,.  /SiO.v 

Mg<  >Mg  Mg<  >Mg  Mg<  >Mg 

^8104/  \SiO/  \SiO/ 

Mg  H  Mg— OH        H  Mg— OH 

On  this  scheme  the  formula  for  serpentine  corresponds  with  that  of 
choudrodite^  and  the  fact  that  the  latter  mineral  alters  readily  into 
serpentine  is  strong  evidence  in  its  favor.  If  pyroxene  is  written 
structurally 

O 


,0— Si— 0> 


Mg/  NMg 

\0_8i— 0/ 


O 

the  derivation  of  serpentine  from  it  by  action  of  infiltrating  magnesian 
solutions  becomes  easy  to  understand,  and  the  orthosilicate  formula  for 
serpentine  is  rendered  still  more  probable.  In  short,  that  formula  best 
indicates  the  genetic  relationships  of  serpentine,  and  on  these  grounds 
is  preferable  to  the  alternative  diorthosilicate  expression.  The  latter 
is  not  disproved;  it  is  simply  rendered  less  advantageous  as  regards 
existing  evidence,  which  is  tbe  evidence  now  to  be  interpreted. 

In  some  former  investigations,  carried  on  jointly  with  Dr.  Schneider,* 
I  sought  to  obtain  experimental  data  in  support  of  the  orthosilicate 
formula  here  assigned  to  serpentine.    By  acting  on  serpentine  with 
dry  gaseous  hydrochloric  acid  we  found  that  a  part  of  the  magnesium 
could  be  removed  as  chloride,  while  olivine  and  the  magnesian  micas  ^ 
were  not  attacked.    At  first  it  seemed  probable  that  the  reaction  would  J 
give  a  quantitative  measure  of  the  magnesium  combined  as  MgOH;^ 
but  our  later  experiments  and  those  of  Lindner  t  have  shown  that  th^^ 
expectation  was  not  well  founded.    I  still  believe,  however,  that  th^^ 
reaction  discriminates  between  those  magnesian  silicates  which  con..^ 
tain  MgOn  and  those  which  contain  Mg  and  H  combined  Qthftrwisp= 
for  only  the  members  which  must  belong  to  the  first  class  are  acte-  ^= 

*  Bull.  U.  S.  Geol.  Survey  No.  78,  p.  11 ;  Bull.  No.  90,  p.  11,  and  Bull.  No.  113,  pp.  27  and  34. 
t  A.  Lindner,  Inaugural  Dissertation,  Breslau,  1893. 
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upon  by  the  reagent.  Braans's  objections*  to  this  supposition^  on  the 
^ound  that  the  dry  hydrochloric  acid  becomes  moist,  are  not  well 
taken,  for  the  reaction  was  always  applied  at  temperatures  lower  than 
those  at  which  water  is  given  off.  His  criticisms  may  apply  to  the 
later  stages  of  the  reaction,  after  it  has  once  fairly  begun,  but  not  to 
its  initiation.  The  magnesian  micas  which  contain  several  per  cent  of 
water  are  all  decomposable  by  aqueoas  hydrochloric  acid,  but  are 
scarcely  touched  by  the  dry  gas,  while  on  the  other  hand  serpentine 
and  the  chlorites  are  strongly  attacked.  After  the  gaseous  acid  has 
acted  it  becomes  moist,  but  very  slowly,  and  most  of  the  moisture  is 
carried  past  the  mineral  under  investigation  before  it  has  had  time  to 
produce  an  appreciable  effect.  It  is  possible,  however,  that  a  slow 
stream  of  the  acid  may  act  differently  from  a  rapid  current,  and  that 
the  discordant  results  of  observation  may  be  due  to  differences  of  this 
kind. 

When  serpentine  is  ignited,  water  is  expelled,  and  a  residue  having 
the  composition  Mg3Si207  is  left  behind.  According  to  Eammelsbergt 
the  water  is  given  off  in  two  portions— one-half  upon  weak  ignition,  the 
other  after  heating  more  strongly.  On  the  orthosilicate  theory  these 
stages  may  be  represented  thus: 

Serpentine.                                First  stage.  Second  stage, 
H, 

II                                   /SiOs.  /SiOj. 

/SiO,.  Mg<          >Mg  Mg<          >Mg 

Mg<          >Mg                     \SiO/  \8iO/ 

W  h/       \Mg-OH  " 

h/         \Mg— oh  ^^ 

At  the  end  of  the  second  stage,  if  the  ignition  has  not  been  too  intense, 
the  residue  is  still  decomposable  by  hydrochloric  acid,  but  by  prolonged 
beating  it  is  broken  up  quantitatively  into  soluble  olivine  and  insoluble 
•enstatite. 

Allied  to  serpentine  is  the  somewhat  doubtful  picrosmine,  to  which 
the  formula  Mg2H2Si307  is  commonly  assigned.  Although  this  expres- 
sion suggests  a  diorthosilicate,  it  may  also  be  written 

/SiOa. 
Mg<  >Mg 

II 
H2 

which  represents  picrosmine  as  a  dehydrated  serpentine  altered  sub- 
sequently by  rehydration,  with  replacement  of  one  magnesium  atom  by 
two  of  hydrogen.  This  mode  of  interpretation  brings  the  mineral  into 
line  with  serpentine,  and  all  the  known  relations  of  the  species  are 
adequately  expressed 

*  Neues  Jahrbuch,  1894. 1,  p.  205. 

t  Handbuch  der  Miiiei  ilchemie,  2  Aufl.,  p.  506. 
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Several  other  "hydrous  silicates  of  magnesiam  seem  to  belong  in  this 
group,  but  their  nature  is  altogether  doubtful.    Thus  we  have 

Aphrodite Mg2H4(Si04)2 

Kerolite Mg(Si04)2H5(MgOH) 

Deweylite  is  possibly 

.Si04=H3 

Mg< 

>Si04=(MgOH)2  +  2H2O 
Mg< 

\SiO— H3 

and  genthite  is  similar,  with  part  of  the  magnesium  replaced  by  nickel. 

Sepiolite  may  be  a  trisilicate,  with  the  formula  H2=Si308=(MgOH)2,  in 

which  case  conarite  is  the  corresponding  nickel  salt.    These  symlxols 

are  to  be  regarded  as  suggestions  only.    Two  other  trisilicates — eudidy- 

mite  and  epididymite — should  also  be  noted  at  this  point.    The  two 

species  have  the  same  empirical  formula,  HNaGlSiaOs,  which,  doubled, 

l)ecomes 

Naj 


^SisOav 


Gl/  \g1 


H2 

a  structure  conformable  to  the  type  of  the  orthosilicates  alroady  con- 
sidered. The  isomerism  between  eudidymite  and  epididymite  is 
explainable  by  giving  one  species  the  constitution  just  written,  while 
the  other,  in  place  of  Na2  and  H2,  would  have  the  two  groups  NaH. 
It  can  also  be  ascribed  to  a  different  linking  with  the  oxygen  of  the 
acid,  and  the  empirical  formula  HNaGlSisOs  can  be  put  in  two  forms, 

thus: 

0=Si— O— Na  0=Si— O 

0  o    ^/ 

1  o  \/ 

Si<^>Gl    and  Si( 

I  I 

0=Si— O— H  0=Si— O— H 

a  third  isomer  beiug  also  conceivable.  The  donbled  formula,  however, 
brings  out  analogies  with  bertrandite  and  other  species  and  there- 
fore, in  default  of  evidence,  is  to  be  preferred. 


OHAPTEE  Y. 


THE  ORTHOSILICATES  OP  TETRAD  BASES. 

On  account  of  their  relatively  small  number  and  general  scarcity,  the 
silicates  of  the  tetrad  metals,  titanium,  zirconium,  and  thorium,  are 
difficult  to  interpret  in  any  satisfactory  manner.  Evidence  exists, 
however,  which  seems  to  show  that  they  are  explainable  by  the  same 
principles  which  apply  to  aluminum  and  the  dyads,  and  that  the  theory 
of  substitution  from  normal  salts  is  a  good  working  hypothesis  to  start 
from. 

One  definite  normal  salt  is  known  in  this  series,  the  mineral  zircon, 
ZrSiOj.  As  with  the  other  inorganic  silicates,  the  true  molecular  weight 
of  this  compound  is  unknown,  and  it  can  be  inferred  only  from  a  study 
of  its  derivatives.  If  we  assume  it  to  be  represented  by  the  polymeric 
expression  Zr4(Si04)4,  it  contains  replaceable  basic  atoms,  and  a  number 
of  other  zirconium  silicates  fall  naturally  into  series  derivable  from  this 
as  the  fundamental  member.  In  this  connection  the  mineral  auerbachite 
is  peculiarly  suggestive,  for  its  composition  is  best  indicated  by  the 
formula  Zr4(Si308)(Si04)3;  which  goes  to  show  an  important  analogy 
between  this  group  of  silicates  and  those  which  have  been  previously 
considered.  This  formula,  compared  with  Hermann's  analysis  of  auer- 
bachite, gives  the  following  results: 


Hermann. 

Calculated. 

SiOa ,. 

ZrO 

42.91 

55.18 

.93 

.95 

42.45 
57.55 

FeO 

H2O 

99.97 

100.00 

Although  zircon  is  a  very  stable  and  definite  mineral,  it  alters  by 
hydration  into  malacone,  cyrtolite,  and  a  variety  of  other  indefinite 
substances  which  can  not  as  yet  be  interpreted  with  any  clearness.  At 
the  same  time  other  bases,  such  as  lime  and  the  rare  earths,  are  taken 
up,  producing  mixtures  of  great  complexity.  Malacone  is  probably  the 
first  hydration  derivative,  and  its  relations  to  zircon,  regarding  the 
latter  as  Zr4(Si04)4,  may  possibly  be  as  follows: 


Zircon. 

Si04E:Zr 
Si04=Zr 


Malaconet 

OH 

\^Sl04v 

Si04=Zr 
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The  original  cyrtolite  from  Rockport  is  near  malacone,  but  the  cyrto- 
lite  from  Colorado,  analyzed  by  Hillebrand,  approximates  to 

/OH 

Zt    -^ 
N^\Si04=H(Zr02H2) 

\Si04=H(ZrO,H2) 

with  part  of  the  Zr02H2  replaced  by  other  bases.  These  formulae, 
taken  by  themselves,  are  entitled  to  little  consideration;  but  they 
become  more  significant  when  studied  in  connection  with  other  com- 
pounds later.  It  will  be  noticed  that  one  atom  of  zirconium  is  rep- 
resented as  linking  four  groups  or  radicles  together;  just  as  one 
aluminum  atom  has  a  similar  triple  fiinction  in  the  aluminous  ortho- 
silicates.  This  mode  of  linkage  will  be  followed  throughout  this  group 
of  compounds. 

lu  eudialyte,  elpidite,  and  catapleiite  we  have  a  group  of  zirconium 
silicates  which  form  a  highly  suggestive  series.  Taking  the  simpler 
members  first,  they  may  be  represented  thus: 

Elpidite.  lAme  eatapleiite.  Soda  catapleiite, 

OH  yOH  yOn 

\  XSiaOa^NaHj  \  \OH  \  \OH 

\Si308=NaH2  XSigOs^OaNa  XSiaOs^Nag 

Connecting  these  formulsB  with  zircon,  we  have  the  fEicts  that  SiaUg 
occurs  in  auerbachite,  and  that  at  L§,ven,  according  to  Brogger,*  zircon 
is  found  both  intergrown  with  catapleiite  and  pseudomorphous  after  it. 
Eudialyte  and  eucolite  are  commonly  regarded  as  metasilicates,  with 
the  compound  ZrOOU  as  an  admixture.  But  the  latter  is  not  found  in 
nature  by  itself,  and  both  minerals,  unlike  most  of  the  true  metasili- 
cates, gelatinize  with  acids.  Furthermore,  the  analyses  of  eudialyte 
and  eucolite  show  a  considerable  range  of  variation  in  the  ratio  Si :  O, 
although  approximating  somewhat  nearly  to  the  assumed  SiOa.  If 
now  we  treat  eudialyte  and  eucolite  as  mixtures  of  tri-  and  orthosili- 
cates,  like  the  feldspars,  soapolites,  and  some  micas,  all  difficulties 
vanish,  the  chlorine  becomes  equivalent  to  hydroxyl,  and  the  minerals 
fall  into  line  with  catapleiite  and  elpidite  as  the  first  members  of  the 
series.  All  varieties  of  eudialyte  and  eucolite  are  then  interpretable 
as  mixtures  of  the  two  molecules 

01  01 

^^-^Sift^^OaNa      ^^^    2r<^^3^«^?^^* 
SiO4^0aNa  s^SisOaEzOaNa 

SiO4=0aNa  SigOg^OaNa 

♦Zeitsch.  Kryst.  Min.,  XVI,  p.  105. 
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commingled  in  ratios  nearly,  but  not  exactly,  1 : 1.  Hydroxyl  replaces 
chlorine  to  some  extent,  while  iron  and  manganese  partly  replace 
calcium;  but  the  ratios  shown  by  the  formulsB  are  constant^  and  the 
structural  analogies  with  the  allied  species  are  perfectly  clear. 

The  remaining  zirconium  silicates,  wohleiite,  rosenbuschite,  l^venite, 
and  hiortdahlite,  are  difficult  to  formulate  conclusively.  Brogger 
regards  them  as  meta  compounds,  and  as  such  they  are  classed  with 
the  pyroxenes;  but  the  ratio  Si :  O  is  in  each  case  very  nearly  1:4.  In 
wohlerite,  which  contains  columbium,  the  latter  pentavalent  element 
may  be  regarded  as  forming  the  dyad  group  =CbOF,  and  as  equivalent 
to  the  similar  group  =ZrF2.  On  this  supposition  wohlerite  can  be 
written 


8i04=Ca 

\ 


/ 


CbOF 


4  Zr  —  Si04=Ca 

\\si04i:CaNa 

SiO^-Cal^a 


Si04=Ca 

^ZrF2 
+lZr  — SiO,=Ca 
\\si04=CaNa 
SiO^^OaNa 


with  small  amounts  of  the  groups  E'"F  replacing  ZrF2.    As  thus  writ- 
ten the  calculated  composition  agrees  fairly  with  Glove's  analysis,  thus : 


SiOa 

TiOa 

ZrOa 

CbaOft 

FcOs 

CCiOj 

FeO 

ifnO 

MgO 

CaO 

NajO 

H2O 

F 

Less  O 


Cleve.* 


30.14 

.42 

16.12 

12.85 

.48 

.66 

1.26 

1.00 

.12 

26.97 

7.50 

.74 

2.98 


Calculated. 


30.27 

18.46 
13.52 


28.26 
7.83 


2.87 


101.  24 
1.24 


101.21 
1.21 


100.00 


100.00 


*  Zeit.  Kryat.  Min.,  XVI,  p.  347. 

The  other  "zircon  pyroxenes''  can  be  interpreted  in  a  somewhat  simi- 
lar manner,  but  the  results  are  less  satisfactory.  The  analyses  are 
complicated  by  the  presence  of  small  amounts  of  titanium,  which  may 
be  either  acid  or  basic,  and  more  data  are  needed  before  formulation 
can  become  useftil. 

The  typical  silicate  of  thorium,  thorite,  or  orangite  is  another  unsatis- 
£Actory  species  on  account  of  its  wide  variations  in  composition.  It  is 
commonly  supposed  that  the  mineral,  as  it  exists  in  nature,  has  been 
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derived  from  an  original  ThSi04  by  hydration ;  and  that  that  ThSi04 
was  isomorphous  with  zircon..  The  nearest  approach  to  the  type  is 
found  in  orangite,  which  may  perhaps  be  regarded  as  a  thorium  cyrto- 
lite,  or  thorium  malacone.    Yttrialite  approximates  to  the  composition 

Th(Si308)4Fe''2(YO)8 

and  in  steenstrupine  a  thorium  silicate  exists  which  may  be  Th(Si04)4 
Oa4Na4.  Further  discussion  of  these  minerals  at  present  would  be 
fruitless.    The  data  are  wholly  inadequate. 

To  the  titanium  silicates  astrophyllite,  johnstrupite,  and  rinkite  simi- 
lar formulae  to  the  foregoing  are  assignable.  Indeed,  this  has  already 
been  done  for  astrophyllite  by  BroggeCy  who  writes  the  formula  Ti(Si04)4 
E"4E'4.  This  seems  to  be  the  dominant  molecule  in  astrophyllite, 
which,  however,  varies  in  composition.  To  the  Colorado  mineral  we 
may  more  precisely  give  the  formula 

Si04=FeH  OH 

3  Ti<  ^^^*^^^^  .  1  Ti  <  ^^^*^^®^ 

\SiO=FeNa  \SiO=FeH 

SiO=FeH  SiO  =FeH 

which  requires 

SiO.2 34.30 

TiOa 12.20 

FeO 41.16 

KaO 5.36 

NaaO 3.55 

HaO 3.43 

100.00 

Some  iron  is  replaced  by  manganese,  and  ferric  iron,  x>^rhaps  as 
=Fe— OH,  is  also  present.  In  the  fluoriferous  astrophyllites  the  fluor- 
ine should  replace  hydroxyl. 

Johnstrupite  and  rinkite  are  both  fluoriferous,  and  both  contain 
earths  of  the  cerium  groups.  In  johnstrupite,  a  little  Zr02,  Th02,  and 
Ce02  replace  some  Ti02.    For  johnstrupite  the  expression 

Si04^Ca(CeF2) 
/si04E^CaNa 
^^^SiO4=0aNa 
Si04=CaH 

agrees  well  with  the  ratios  given  by  analysis.  In  rinkite  we  have,  with 
great  probability,  the  mixture 

SiO^HCaNa  Si04=Ti-F 

/si04=CaNa  /SiO^^CaCCeFz) 

^  ^^^Si04=CaNa  +  ^  ^^^SiO4=Ca(0eF2) 

Si04=CaNa  Si04=Ca(CeF2) 
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Even  the  complex  mosandrite  reduces  to  the  same  geoeral  type 
agreeing  very  closely  with 

/OH  yF 

/  SiO,=HNa(Ce02H2)  /    SiO,=0aH 

^  \^  SiO,=HNa(Ce02H2)  "^  \^  SiO,=CaH 

SiO=HNa(Ce02H2)  \SiO=OaH 


\ 


in  which  E=Oe^'' :  Zr  :  Ti::l :  2  :  2.     For  each  of  these  species  the 
published  analyses  agree  well  with  the  composition  calculated  from  ' 
these  formulae. 

There  is  still  another  group  of  titaniferous  silicates,  represented  by 
sphene,  keilhauite,  and  tscheffkinit^,  which  seems  to  be  unconformable 
with  the  foregoing  scheme  of  interpretation.  Sphene,  the  typical 
member  of  the  group,  has  the  empirical  formula  CaTiSiOs,  for  which 
two  distinct  structures  have  been  proposed.  One  regards  the  mineral 
as  the  calcium  salt  of  an  acid,  HgTiSiOs,  analogous  to  H^BisOs,  while 
the  other  treats  it  as  a  basic  orthosilicate, 

Ca=Si04=TiO. 

A  careful  study  of  the  recorded  analyses  of  sphene  leads  me  to  prefer 
the  latter  expression,  for  the  actual  ratios  vary  in  a  way  which  indicates 
a  replacement,  sometimes  of  Ca  and  sometimes  of  TiO  by  other  bases. 
On  the  meta  formula,  only  the  calcium  should  be  replaceable.  This 
variability  of  ratio  is  well  shown  by  some  of  the  varieties  of  sphene, 
such  as  grothite,  alshedite,  and  eucolite-titanite,  but  the  data  are  not 
absolutely  conclusive.  If,  however,  sphene  is  a  basic  orthosilicate,  it 
should  be  placed  in  the  preceding  chapter  with  datolite  and  the  other 
calcium  salts.  On  the  other  hand,  the  acid  character  of  the  titanium  is 
suggested  by  the  remarkable  hydration  derivative  of  sphene,  xanthi- 
tane,  of  Which  the  composition  is  approximately  represented  by  the 
formula  Al=Ti207=H3. 

For  tscheflfkinitiC,  as  shown  by  Eakins'  analyses,  the  composition  is 
approximately  (FeCa)3Ce6Ti4Si6032,  but  the  constitution  of  the  mineral 
is  very  doubtful.  Keilhauite  appears  to  be  like  sphene,  with  Ca  or  TiO 
replaced  by  E'"OH  or  E'"02H2,  but  the  analyses  are  widely  discordant. 
The  orthorhombic  guarinite  is  generally  assumed  to  be  isomeric  with 
sphene,  although  there  is  but  one  incomplete  analysis  from  which  to 
calculate. 

Some  light  may  possibly  be  shed  upon  the  sphene  groups  of  mineral 
by  a  study  of  the  columbo-titanates  aeschynite  and  polymignite.  The 
composition  of  seschynite  is  very  well  represented  by  a  mixture  of 
molecules 

2^=Ti=Ti04=Ca 

2  (0bO3)2=Ti=TiO,=Fe 

3  (Cb03)2=Th=Ti04=(CeO)2 
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which  compares  with  Eammelsberg's  analysis  as  follows : 


• 

Found. 

Calculated. 

TiOa 

21.20 

17.55 

32.51 

19.41 

3.10 

3.34 

2.50 

20.70 

18.63 

3L52 

>       23.14 

3.38 
2.63 

ThOa 

CbgOft 

(Ce.  La.  Di'JaO^ 

( Y,  Er)203 

FeO 

Ca 

99.61 

100.00 

For  polymignite  a  similar  expression  gives  equally  good  results.   It  i& 

5  (0b03),=Zr=TlO4=(Fe"'O), 
4  0=Zr=Ti04=(CeO), 
15  O=Zr=TiOi=0a 
1  0=Th=Ti04=Na, 

The  similarity  in  type  of  these  expressions  to  the  orthosilicate  for* 
mula  for  sphene  is  obvious.  It  is  also  obvioas  that  the  entire  group  is 
greatly  in  need  of  further  study. 


OHAPTEK    VI. 

THE  DIORTHOSILICATES. 

Although  the  existence  of  the  sexbasic  acid  H6Si207  has  been  well 
established  by  the  preparation  of  its  ethers,  its  metallic  salts  are  little 
known  and  uncertain.  I  have  already  shown,  in  the  case  of  serpentine, 
that  a  mineral  may  be  apparently  a  diorthosilicate,  and  yet  equally 
well  explainable  otherwise;  and  what  is  true  in  that  instance  may  be 
true  in  others.  For  the  following  species  the  diorthosilicate  forrauliB 
seem  to  be  the  best  and  simplest,  even  though  they  are  not  wholly  free 
from  objection.  They  fit  existing  evidence,  but  are  not  absolutely  con- 
clusive. 

The  typical  member  of  this  group  of  minerals  is  the  hexagonal  lead 
silicate,  barysilite,  Pb3Si207.  The  artificial  compound  from  the  slags  of 
Bonneterre,  Mo.,  described  by  Dana  and  Penfleld,  is  near  this,  and  may 
have  the  composition  Pb2CaSi207.  The  tetragonal  ganomalite  is 
another  similar  compound,  approximating  to  3Pb3Si207+2Ca3Si207, 
although  the  latest  analysis  agrees  rather  better  with  PbsSiaO?^-  Oa2Si04. 
Two  other  orthorhombic  species,  kentrolite  and  melanotekite,  may  be 
regarded  as  basic  salts  derived  from  barysilite,  thus : 

BarysiUte Pb2Si207Pb 

Melanotekite Pb2Si207(Fe'"0)2 

Kentrolite Pb2Si207(Mu'"0)2 

The  group  of  zeolitic  calcium  silicates,  okenite,  gyrolite,  and  apophyl- 
lite,  are  unquestionably  related  to  one  another,  and  are  best  represented 
as  salts  of  H6Si207.  In  nature,  gyrolite  may  be  derived  from  apophyl- 
lite,  and  apophyllite  also  from  gyrolite,  while  Doelter  has  generated 
apophyllite  from  okenite  by  artificial  means.*  First,  by  heating  oken- 
ite with  potassium  silicate  and  water  to  200o,  crystals  of  apophyllite 
were  obtained.  Secondly,  by  heating  okenite  with  aluminum  chloride, 
sodium  carbonate,  and  carbonated  water  together  at  220°,  apophyllite, 
analcite,  and  chabazite  were  produced.  The  most  satisfactory  general 
formulae  for  the  three  species  are  these : 

Okenite,  Gyrolite.  Apoi)hyllite. 

/Si207.H5                    /SizO-.CaHs  /Si207.H4(CaOH) 

Oa  Ca^  Ca^ 

^Si2O7.0aH2              ^Si207.H4  \si2O7.H4. 

Ca<  Ca<  Ca< 

\Si2O7.H5                    \Si2O7.CaH3  \Si207.H4(CaOH) 

•  Neaes  Jahrb.,  1890, 1,  p.  118. 
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In  apophyllite  fluorine  may  partly  replace  hydroxyl,  and  K  may 
replace  the  univalent  OaOH.  With  K  :  OaOH  :  :1 :1  the  compositioa 
of  apophyllite  becomes 

SiO: 52.03 

CaO 24.27 

K2O 6.79 

H.2O 16.91 


100.00 


The  uncertain  mineral  plombierite  may  be  a  fourth  member  of  this 
group,  with  the  formula 

ySi2O7.0aH3 
Ca< 

\SiaO7.Ca2      +  9  aq. 
Ca< 

\Si2O7.OaH3 

To  the  calcium-manganese  silicate,  inesite,  various  formulae  are 
assignable.  By  Flink  it  is  regarded  as  2(GaMn)Si03.  HaO.  But  part 
of  the  water  is  stable  at  temperatures  above  300^;  and  this  fact  is 
expressed  by  Schneider's  formula  (0aMn)Si3O8(MnOH)2.  H2O.  Both 
formulae  agree  with  the  analyses  approximately,  but  the  latest  analysis, 
that  of  Lundell,*  is  better  represented  by  the  following  mixture: 

/Si2O7.0aH3  .SiaOT.MnHs 

Ca<  Mn< 

>Si207.Ca«    +2H2O,  and         \Si2O7.Mn2     +2H2O 
Ca<  Mn< 

\Si207.(3aH3  \Si2O7.MnH3 

which  requires: 


SiOe 

PbO 
MnO 
MgO 
CaO 
H,0. 


Found, 
Lundell. 


42.92 
.73 

36.31 

.37 

8.68 

10.48 


99.49 


Calculated. 


42.18 

37.44 

9.84 
10.54 


100.00 


With  inesite    another  manganese    silicate,  bementite,   is  perhaps 
related,  having  the  formula 


Mn 
Mn 


.Si207.MnH3 
j>Si207.Mn2 
\si2O7.MnH3 


*See  Hamberff,  Geol  Foren.  Forhandl.,  XVI,  p.  325. 
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and  the  magnesiau  spadaite  may  be  similar,  with  the  composition 

.Si20,.MgH3 

Mg< 

>Si20,.MgHj 

Mg< 

\Si20,.MgH3. 

Another  magnesian  silicate,  saponite,  is  perhaps  normally  H4(MgOH)2 
SigOT,  although  the  analyses  all  show  admixtures  of  some  aluminous 
compound. 

Among  the  silicates  of  aluminum,  salts  of  diorthosilicic  acid  are 
very  rare.  The  only  one  which  seems  to  be  at  all  well  defined  is  iolite, 
which  agrees  best  with  the  formula 

.Si^O^.AlMg 
Al— SiaO^.AlMg 

\si20,.(A10H), 
Al— SijOvAlMg 

\si2O7.AlFe 
which  requires 

SiOa 49.26 

AI2O3 33.50 

MgO 9.85 

FeO 5.91 

H,0 : 1.48 

100.00 

in  close  concordance  with  the  best  recorded  analyses.  By  alteration, 
iolite  passes  into  mica,  going  through  an  intermediate  stage,  however, 
known  as  chlorophyllite.  This  substance  may  be  regarded  as  formed 
by  hydration,  in  which  the  linking  group  of  Si207  in  iolite  is  split  into 
two  orthosilicic  radicles,  yielding  two  molecules  of  the  type 

.SiO,^H2.  AIO2H2 

Al— Si207eAlMg 

\si207^AlMg 

fi'om  which  the  final  transition  into  a  mica  is  easy.  If  we  take  Bam- 
melsberg's  analysis  of  chlorophyllite,  recalculate  the  ferric  oxide  into 
alumina  and  lime  into  magnesia,  reducing  afterwards  to  100  per  cent, 
we  get  the  following  comparison  between  observed  fact  and  the  com- 
position of  chlorophyllite  computed  from  the  foregoing  formula : 


Found. 


SiOa. 
AI2O3 
Fe^Os 
MgO. 
CaO. 
H2O. 


46.31 
25.17 
10.99 
10.91 
.58 
6.70 

100.66 


Reduced. 


r 


47.99 
33.34 

11.74 

6.93 

100.00 


Calculated. 


48.39 
32.90 

12.90 

5.81 

100.00 
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The  agreement  is  as  close  as  could  be  reasonably  expected.  The 
replacement  of  a  little  magnesia  by  a  little  water  in  the  original  altera- 
tion product  accounts  for  the  discrepancies. 

Two  other  aluminous  silicates  possibly  belong  in  this  group.  One, 
barylite,  is  near 

.SigOT.AlBa 

Ai-SizOT.AlBa 

\si2OT.AlBa 

which  requires 

SiO.2 35.19 

AI2O3 19.94 

BaO 44.87 

100.00 

The  other  silicate,  sphenoclase,  is  approximately  Al2(Si207)3Ca6;  which 
may  be  analogous  to  barylite  in  structure,  or  written  as  a  calcium 
salt  similar  in  type  to  okenite.  Both  barylite  and  sphenoclase,  how- 
ever, are  uncertain,  and  their  relations  are  not  definitely  known.  The 
species  glauconite,  pholidolite,  and  celadonite,  all  of  doubtful  composi- 
tion, seem  also  to  have  diorthosUicate  ratios. 

To  the  rare  mineral  rowlandite,  in  accordance  with  Hillebrand's 
analysis,*  a  diorthosilicate  formula  belongs,  viz  : 

Y— F 


.SiaO^EEY 
Fe< 

\Si207=Y 

II 
Y— F 

which  expresses  the  composition  of  the  species  very  closely. 

*  Bull.  U.  S.  Geol.  Survey  No.  113,  p.  45. 


CHAPTEE    VII. 

THE  META    AND  DIMETASILICATES. 

Although  the  inetasilicates  appear  at  first  sight  to  be  extremely  sim- 
ple, they  are  actually  quite  difl&cult  to  interpret.  It  is  easy  enough  to 
deduce  their  empirical  formulae,  and  to  write  them  afterwards  in  struc- 
tural terms  5  but  this  is  not  suflftcient.  The  structural  formulae  must 
express  all  known  relations  in  the  case  of  each  species,  and  in  attempt- 
ing to  satisfy  the  established  conditions  the  diflBculties  begin  to  appear. 
In  the  first  place,  metasilicic  acid  itself  is  defectively  known,  and  no 
ether  of  the  form  EgSiOs  has  yet  been  certainly  obtained.  Troost  and 
Hautfeuille's  ether  (C2H5)8Si40i2  suggests  the  possibility  that  meta- 
silicic acid,  like  metaphosphoric  acid,  may  polymerize,  but  an  attempt 
to  draw  general  conclusions  on  so  important  a  supposition  from  one 
datum  only  would  be  most  unwise.  The  i)ossibility  of  polymeric  acids, 
however,  must  be  recognized. 

Again,  as  we  have  repeatedly  seen,  a  mineral  may  be  apparently  a 
metasilicate  and  yet  really  a  mixture  of  ortho-  and  trisilicates.  Even 
a  basic  trisilicate  can  have  seemingly  metasilicate  ratios.  All  of  these 
considerations  complicate  the  identification  and  study  of  the  true  meta- 
silicates  to  such  an  extent  that  only  provisional  conclusions  can  be 
drawn  from  the  data  now  on  hand. 

A  crystallized  silicate  of  sodium,  Na2Si03.8H20,  is  well  known.  A 
solution  of  this  salt  added  to  a  solution  of  calcium  chloride  precipi- 
tates a  compound  which,  dried  over  sulphuric  acid,  has,  according  to 
my  own  observations,  the  composition  0a2Si2O6.5H2O.  This,  minus  the 
water,  is  analogous  to  the  mineral  wollastonite,  from  which  another 
mineral,  pectolite,  is  derived.  If  wollastonite,  instead  of  the  formula 
Ca2Si206,  be  given  the  formula  OaaSisOg,  it  may  be  comx)ared  structur- 
ally with  pectolite,  as  follows: 


Wollastonite. 

Pectolite. 

Ca/        \ 

>SiOT      >Ca 
Ca<            / 

/SiOa    Na 

Ca< 

>Si03 
Ga/ 

^SiOj/ 

\SiO3— H 

It  must  be  remembered  that  the  molecular  weights  of  the  inorganic 
silicates  are  not  known,  but  only  assumed ;  and  the  problem  suggested 
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by  the  foregoing  expressions  is  to  find  a  set  of  structaral  formulaB  * 
which  shall  represent  all  of  the  available  evidence.  Now,  wollasstonite 
is  commonly  classed  with  the  pyroxenes,  on  cry stallographic  grounds; 
and  so  too  is  pectolite.  But  both  species  are  very  easily  decomposed 
by  even  dilute  and  weak  acids,  while  the  normal  pyroxenes  are  quite 
refractory;  and  furthermore,  wollastonite  has  a  lower  density  than  any 
pyroxene  which  approaches  it  in  composition.  Chemically,  then,  these 
species  are  dissimilar,  and  it  is  very  doubtful  whether  they  can  properly 
be  grouped  together. 

Empirically,  however,  the  nonaluminous  pyroxenes  resemble  wol- 
lastonite in  their  ratios.  Thus  we  have,  according  to  the  commonly 
accepted  formulae  developed  by  Tschermak,  Doelter,  and  others : 

Enstatite,  orthorhombic Mg2Si206 

Diopside,  monoclinic CaMgSi206 

Hedenbergite,  monoclinic CaFeSi^Oe 

Bhodonite,  triclinic MngSigOe 

There  is  also  a  great  variety  of  other  intermediate  species  or  isomer- 
phous  mixtures  in  the  pyroxene  series,  such  as  bronzite,  hypersthene, 
schefferite,  sahlite,  jeffersonite,  and  fowlerite,  in  which  we  find,  variously 
replacing  one  another,  salts  of  magnesium,  calcium,  iron,  manganese,  and 
zinc.  All  of  these  minerals,  however,  conform  to  the  general  formula 
RSiOa,  or  R2Si206,  which  adequately  expresses  their  constitution  so  far 
as  they  alone  are  concerned.    This,  structurally,  can  be  writtj^n 

/SiOa. 

E<  >R 

^SiO/ 

which  would  be  satisfactory  if  the  pyroxene  series  ended  here  and  if 
the  amphiboles  were  unknown. 

Going  a  step  farther  we  find  in  augite  a  pyroxene  containing  alu- 
minum, and  having  an  oxygen  ratio  greater  than  Si :  O3.  In  place  of 
aluminum,  ferric  iron  also  occurs,  and  alkalies  are  sometimes  present. 
Leaving  these  variations  out  of  account,  for  consideration  later,  we 
have  in  augite,  as  interpreted  by  Tschermak,  together  with  the  normal 
compound  E2Si206,  the  basic  salt  RAlAlSiOe;  which,  as  shown  by 
Groth,  is  empirically  analogous  to  kornerupiue.  It  is  also  similar  in 
composition  to  the  silicate  which  is  characteristic  of  the  clintonite 
micas;  but  the  two  are  probably  not  identical.  A  metasilicate  isomer 
of  the  clintonite  molecule  might  be  written  either  as 

/SiO^Al=0  /SiO,-Al=0 

Mg<(  or  as    Al — O 

\0— A1=0  \o>^^ 

having  in  the  first  form  some  resemblance  in  structure  to  the  metasili- 
cate formula  for  the  nonaluminous  pyroxenes.  The  compound,  however, 
unless  represented  by  kornerupine,  is  not  known  by  itself,  but  is 
assumed  as  existent  in  mixtures;  its  reality,  therefore,  is  still  question- 
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able.  Its  simplest  representatiou  would  be  as  a  basic  orthosilicate, 
Mg(Si04)(A10)2,  and  it  will  be  seen  later  that  a  polymer  of  this  form  is 
far  more  satisfactory  than  any  metasilicate  expression. 

Still  another  series  of  silicates  containing  triad  bases  and  also  alka- 
lies are  classed  with  the  pyroxenes,  as  follows: 

Spodumene AlLiSi20a 

Jadeite AlNaSizO^ 

Acmite Fe'^NaSiaO^ 

and  their  empirical  formulae  are  feirly  satisfactory.  Structurally,  these 
expressions  become,  as  metasilicates, 

^SiOa 
\SiO3— E' 

> 

and  babiDgtonite,  which  contains  no  alkalies,  is  similar,  thus: 

^SiOa 


"^SiO 


3 
I  .SiO 


Fe''       +  3  W'/         yR" 
I  ^SiOg/ 

.SiOa 
Fe"X 

^SiOa 

R"  being  :=  Oa,  Fe",  and  Mn.  The  ferric  molecule  is  evidently  equiva- 
lent to  two  acmite  molecules,  with  Nag  replaced  by  a  linking  atom  of 
iron. 

So  far,  except  partially  in  the  comparison  between  woUastonite  and 
pectolite,  the  formulae  cited  for  the  pyroxenes  express  composition  and 
composition  only.  But  spodumene,  as  shown  by  the  elaborate  research 
of  Brush  and  Dana,  splits  upon  alteration  into  a  mixture  of  eucryptite, 
an  orthosalt,  and  albite,  a  trisilicate.  This  observation  suggests  two 
alternatives:  either  that  spodumene  is  derived  from  a  polymetasilicic 
acid,  or  else  that  it  is  a  pseudometasilicate,  a  mixed  ortho-  and  tri-salt, 
like  some  of  the  species  which  have  already  been  explained.  An  anal- 
ogy with  leucite,  for  example,  will  at  once  be  inferred,  aud  that  species, 
empirically,  is  strikingly  like  spodumene,  thus : 

Leucite AlKSigOg 

Spodumene All^^aSigOa 

Like  spodumene,  leucite  alters  into  a  feldspar  and  a  member  of  the 
nepheline  group;  but  it  differs  from  spodumene  inform  and  in  density. 
The  specific  gravity  of  the  isometric  leucite  is  2.5,  that  of  the  mono- 
clinic  spodumene  is  nearly  3.2,  and  hence  we  may  reasonably  infer  that 
the  latter  species  has  the  larger  and  more  condensed  molecule.  In 
order  to  explain  the  relations  of  leucite,  its  empirical  formula  was 
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quadrupled,  and  iu  that  way  a  relation  with  the  garnet  group  was 
brought  out.  For  spodumene,  regarding  it  also  as  a  mixed  silicate,  a 
sixfold  multiplication  of  its  formula  indicates  its  greater  density,  and 
Its  splitting  up  into  eucryptite  and  albite,  with  partial  replacement  of 
lithium  by  sodium,  is  representable  as  follows: 

Liz  Li 

II  I 

SiaOs— Al=Si04v 
AESiaOa— Al<  >A1— Si04~Al 

\Si308=Al— SiO/ 


Li  IA2 

From  this  grouping  of  atoms  the  transition  into  Al3(Si308)3Na34- 
Al3(Si04)3Li3  IS  hardly  more  than  a  simple  case  of  cleavage,  and  the 
relations  between  the  three  species  are  intelligibly  expressed.  Acmite, 
which  yields  pseudomorphs  of  analcite,  and  jadeite  also,  probably  fol. 
low  the  same  rule,  the  formula  of  one  being  typical  of  the  others.  The 
ferric  molecule  in  babingtonite  should  be  still  another  instance  of  the 
same  kind,  with  Fe^s  in  place  of  Lie,  and  Fe'"  instead  of  Al. 

If  the  formula  just  developed  tor  spodumene  should  be  sustained,  it 
would  seem  necessary  to  adjust  the  other  pyroxenes  with  it.  In  the 
case  of  Tschermak's  aluminous  constituent  of  augite  this  adjustment 
is  easily  made  by  taking  the  formula  AUMgSiOe  six  times,  as  in  the 
case  of  spodumene.  The  parallelism  between  the  two  species  is  then 
representable  as  follows : 

Spodumene Al6(Si308)3(Si04)3Li6 

Al.  augite Al6(Si04)3(Si04)3(A102Mg)6 

the  univalent  AlOzMg  having  been  recognized  among  the  micas.    This 

formula  serves  to  explain  the  well-known  alterability  of  augite  into 

epidote  and  into  mica,  and  so  far  at  least  is  useful.    I  do  not,  however, 

feel  inclined  to  put  very  much  stress  upon  it,  for  as  yet  it  is  only  an 

expression  of  analogy,  which  may  or  may  not  prove  to  be  valid.     It 

would  seem  to  require  the  recognition  of  all  the  pyroxenes  as  pseudo- 

metasilicates,  in  which  case  the  normal  series,  containing  only  dyad 

bases,  would  become 

E  E 


^SigOg— E— Si04> 

K  >E 

SiaOa— E— Si04^ 


E  E 

with  four  atoms  of  E  given  linking  functions,  while  the  other  four  are, 
so  to  speak,  replaceably  combined.     On  this  basis  we  should  write 

Diopside Mg,Ca4(Si308)2(SiO4)2 

Hedenbergite Fe4Ca4(Si308)2(SiO,), 
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The  formula  E'4(A10)8(  8104)2(8104)2  would  be  exactly  parallel  with  these, 
and  affords  another  expression  for  Tschermak's  compound  AURSiO^ 
On  the  ground  of  simplicity  this  is  preferable  to  the  more  complex 
expression  based  on  the  formula  of  spodumene. 

The  so-called  *' zircon  pyroxenes,"  rosenbuschite,  wohlerite,  l§;venite, 
and  hiortdahlite,  I  have  already  mentioned  among  the  orthosilicates  of 
zirconium.  They  can  be  given  metasilicate  ratios,  following  Brogger, 
by  regarding  the  zirconium  as  present  in  the  form  of  a  metazirconate. 
If  this  explanation  is  correct,  we  should  exi)ect  to  find  zirconates  in 
nature,  free  from  admixtures;  but  no  such  minerals  are  yet  known. 
Artificial  zirconates  have,  indeed,  been  -prepared;  but  zirconium  is 
more  markedly  basic  than  acid  in  its  functions,  and  the  analogy  fur- 
nished by  the  orthosilicate,  zircon,  has  been  my  guide  in  the  interpre- 
tation of  these  species.  Rosenbuschite,  however,  can  be  represented 
as  a  definite  compound  having  structural  analogies  with  the  pyroxenes, 
as  here  formulated,  with  the  composition 

Na  TiF2  Na 


^Si04— Ca— Si04— Ga— Si04  ^ 

F— Zrf  ^Zr— F 

\SiO4— Oa— Si04— Ca— 8104/ 

Ca  Na2  Ca 

which  compares  well  with  Cleve's  analysis,*  thus*. 


SiO,.. 
ZrOa  . 
TiOa  . 

MnO. 
CaO.. 
Na:0. 
F  .... 

LessO 


Found. 

Calculated. 

31.36 

30.30 

20.10 

20.54 

6.85 

6.73 

1.00 

^ 

.33 

1.39 

ff 

24.87 

28.29 

9.93 

10.44 

5.83 

6.40 

101.66 

102.  70 

2.47 

2.70 

99.19 

100.00 

This  mode  of  interpreting  the  ijyroxenes  is  so  remote  from  our  usual 
conceptions  that  I  bring  it  forward  with  great  diffidence.  It  unifies  the 
group,  however,  it  expresses  the  observed  alterations  of  the  several 
species,  and  despite  its  complexity  it  will  be  found  to  be  sustained  and 
strengthened  by  evidence  brought  out  in  the  study  of  the  amphiboles. 

This  last-named  group  of  highly  inix)ortaiit  minerals  resembles  the 
pyroxenes  in  comi^osition,  and  is  exi)lained  by  Tschermak  in  essentially 
the  same  way.    Their  molecular  weights,  however,  are  taken  as  double 


*Zeit.  Kryst.  Min.,  XVI,  p.  'dSS. 
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those  of  the  pyroxenes,  for  the  reason  that  the  atomic  replacements 
seem  to  occur  by  fourths  rather  than  by  halves.  This  point  is  exempli- 
fied by  a  comparison  between  diopside  and  tremolite;  which,  reduced 
to  their  simplest  empirical  formulae,  become 

Diopside CaMgSiaOa 

Tremolite CaMgaSi^O,, 

The  pyroxenes,  however,  are  somewhat  heavier  than  the  amphiboles, 
and  from  their  greater  density  we  may  suppose  them  to  have  the  larger 
molecules.  Hence  the  formula  of  diopside  should  be  a  multiple  of  that 
just  cited,  and  presumably  greater  than  Ca2Mg2Si40i2.  Upon  this  point 
the  phenomenon  of  uralitization  has  definite  bearing.  In  this  process 
pyroxene  is  converted  into  amphibole,  with  increase  of  volume  and 
little  or  no  change  of  composition.  In  other  words,  a  complex  molecule 
has  been  dissociated  into  simpler  molecules — a  phenomenon  the  direct 
opposite  of  polymerization.  In  the  face  of  this  evidence  it  is  difficult 
to  see  how  the  current  views  as  to  the  relative  molecular  magnitudes  of 
pyroxene  and  amphibole  can  be  maintained.  The  pyroxenes  must  form 
the  more  complex  group,  and  the  amphiboles  the  simpler. 

In  the  amphibole  group  the  orthorhombic  anthophyllite  is  the  equiva- 
lent or  isomer  of  enstatite  and  hypersthene.  Then  follows  a  mono- 
clinic  series,  containing  tremolite,  actinolite,  cummingtonite,  dannemo- 
rite,  etc.,  all  being  represented  by  the  general  empirical  formula  BSiOs, 
with  calcium,  magnesium,  iron,  or  manganese  as  the  bivalent  metal. 
In  griinerite  the  salt  FeSiOa  exists  by  itself,  and  in  richterite  and 
astochite  alkaline  silicates  appear.  If  we  regard  the  minerals  as 
pseudometasilicates,  having  molecular  weights  lower  than  the  pyrox- 
enes, and,  with  the  bases  replaceable  by  fourths,  the  typical  amphiboles, 
are  mostsimply  represented  by  formulae  like  the  following: 

AnthophyllUe.  Tremolite. 

Mg  Mg 


Si04.  /Si04v 

Mg<(  >Mg  Mg<  >Mg 


Mg  Ca 

Richterite  becomes  a  mixture  of  salts, 

E  E 


.Si04.  .Si04- 

E<  >E      +      E<  ^E 

^8U0/  ^SiaOs^ 


Kaj  E 

commingled  in  ratios  near  1:1,  and  astochite  is  similar,  but  with  NaH 
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in  place  of  Na2.    Potassium  may  also  partly  replace  sodium.    Another 
alkaline  amphibole  of  doubtful  character,  waldheimite,  approximates  to 

B 


/SiaOj 

Ik        yR 
\si3O3 


Na2 

which  is  the  formula  of  a  trisilicate  pvire  aud  simple,  with  E=Ga,  Fe, 
Mg.  The  existence  of  this  comx>ound  is  strong  evidence  in  favor  of 
the  pseudometasilicate  theory;  and,  as  will  be  seen  later,  it  does  not 
stand  alone.  The  formulae  as  written  suggest  a  close  analogy  between 
the  pyroxene-amphibole  minerals  and  the  olivine  group,  wbich  may 
have  some  future  significance. 

Among  the  amphiboles,  as  among  the  pyroxenes,  aluminous  and 
ferric  compounds  are  common,  and  with  these  the  minerals  approach 
to  orthosilicate  ratios.  Tschermak's  interpretation  of  these  ratios  is 
practically  the  same  as  in  the  pyroxene  series,  namely,  by  the  assump- 
tion of  molecules  of  the  form  Al2RSi08  or  Al4R2Si20i2.  An  alterna- 
tive to  this  view  is  offered  by  Scharizer,*  who  shows  that  the  horn- 
blendes can  be  explained  as  mixtures  of  actinolite,  E4Si40i2,  with  an 
orthosilicate  called  syntagmatite  (K'2E'")3^l2(Si04)3,  whose  ratios  are 
similar  to  those  of  garnet.  An  amphibole  from  Jan  Mayen's  Island 
approaches  very  nearly  to  syntagmatite  in  composition.  If  a  com- 
pound of  this  type  is  present  in  the  amphiboles  it  would  explain  at 
once  their  alterability  into  epidote,  micas,  and  chlorites;  but  so  far  as 
the  composition  of  the  group  is  concerned  neither  Tschermak's  view 
nor  Scharizer's  is  absolutely  necessary.  The  Tschermakian  molecule, 
however,  can  be  written  either  as 

AlO^Mg  (A10)2 


.SiO,.  .SiO,. 

AW  >A1     or  as     Mg<  >Mg 

\SiO/  \SiO/ 


AIO2  Mg  (A10)2 

the  latter  form  resembling  that  of  tremolite,  and  also  connecting  the 
^oup  still  more  closely  with  the  olivines.  It  is  also  parallel  to  the 
last  formula  suggested  for  the  corresponding  pyroxene  compound,  being 
one-half  of  the  latter  and  identical  with  it  in  type. 

No  amphibole  is  yet  known  which,  by  itself,  corresponds  precisely  in 
its  constitution  to  acmite  and  spodumene;  In  glaucophane  we  find  a 
species,  which,  as  a  metasilicate,  may  be  written  AlNaSi206+(MgFe) 
SiOa;  and  in  crocidolite  another  similar  salt,  Fe'^NaSizOg+FeSiOa. 
Crocidolite  alters  easily ;  and  one  of  the  products  of  alteration,  which 

*  Neues  Jahrbuch,  1884,  (2),  p.  143. 
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has  been  named  griqualandite,  is  very  near  Fe'"HSi206,  the  equivalent 
of  acmite  in  general  type.    This  last  compound  can  be  written 

H 

I 

.SiO, . 

Fe/         V® 
^SiaOs^ 


H 

and  so  adjusted  as  an  amphibole  hydrogen-acmite  to  the  remainder  of 
the  group;  but  glaucophane  and  crocidolite  are  best  formulated  as 
follows : 

Glaucophane.  Crocidolite, 

(AlO)j  (Fe"'0)« 

II  J! 

/SiaOax  /SisOsx 

Mg<  >Mg  Fe<  >Fe 

^SiaOs/  ^Si^o/ 


Na2  Na^ 

which  makes  them,  as  trisilicates,  precisely  equivalent  in  structure  to 
the  normal  amphiboles.  These  compounds,  and  their  corresponding 
orthosilicates,  commingled  with  salts  like  tremolite  or  actinolite,  give 
mixtures  which  conform  in  composition  to  the  aluminous  hornblendes. 
Closely  allied  to  crocidolite  and  glaucophane  is  the  recently  described 
ampbibole  crossite;*  in  which  the  ratio  of  Si:0  is  distinctly  less  than 
1:3.    This  species  may  be  written  as  a  mixture  of  the  two  molecules 

E  •  (Fe'"0)2 

/SiaOsv  /SiaOsx 

1  R<  \r         •      +  1  r/  \r 

SiaO/  ^SiaOe^ 


Na2  Na^ 

with  some  Al  in  place  of  Fe'",  and  R  being=Fe,  Mg,  Ca.  Gastaldite 
and  riebeckite  are  similar  species,  but  the  analyses  are  not  perfectly 
conclusive.  It  is,  perhaps,  necessary  with  these  minerals  to  assume 
the  presence  of  acmite  like  molecules,  riebeckite  being  empirically 
near  2Fe'"NaSi206-hFeSi03. 

Arfvedsonite,  in  which  R"  is  mainly  Fe,  may  be  represented  quite 
closely  as  a  mixture  of  this  order: 

R  R 


SiO, .  .SiO,. 

7  R<  >R  +  3  R<  >R 

^SiaO/  ^SiaO^ 


]sra2  (A10)2 

Palache,  Geol.  Bulletin,  Univ.  oi  CaMotnia^,  I,  p.  181.    1894. 
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a  little  aluminum  being  replaced  by  iron.  Barkevikite,  a  more  basic 
species  still,  has  its  composition  well  indicated  by  the  following 
expression,  with  some  Fe  replacing  Al  as  in  arfVedsonite: 


Fe 


/Si04. 

3  Fe<  >Fe 

^SiaOr 


+ 


2  0 


(A10)2 

/Si04. 

a/  >Ca 

\Si30/ 


Nag 


(AlO), 


^ 

Finally,  in  the  triclinic  aeuigmatite,  if  we  assume  that  the  titanium 

(7.57  per  cent  TiOz)  is  equivalent  to  silica,  we  find  the  mixture 


Fe 


/Si04> 
2  Fe<  ^Fe 

^SiaO^ 


Fe 


+ 


/Si04v 

1  Fe<  ^Fe 

\Si.O^ 


13^3 


Na2 


(RO), 


with  RO = AlO :  FeO : :  1 : 1  almost  exactly,  and  Si :  Ti : :  7 : 1.  Calculating 
with  these  ratios,  senigmatite  has  the  following  composition  in  com- 
parison with  Forsberg's  analysis  :* 


The  variations  here  are  plainly  due  to  the  replacements  of  Fe  by  Mn, 
Ca,  and  Mg,  and  of  Na  by  K. 

A  careful  study  of  the  best  analyses  in  the  pyroxene  and  amphibole 
groups  will  strengthen  very  materially  the  view  here  developed  that 
the  species  are  not  true  metasilicates.  Although  in  most  cases  the 
approximation  to  metasilicate  ratios  is  very  close,  there  are  distinct 
variations  toward  orthosilicates  on  one  side  and  toward  trisilicates  on 
the  other,  and  it  is  only  by  assuming  that  we  have  mixed  silicates  to 
deal  with  that  all  the  anomalies  can  be  made  to  disappear.     On  this 
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theory,  if  we  represent  SiaOs  and  SiO^  groups  indiscriminately  by  the 
general  symbol  X,  all  of  the  amphiboles  are  covered  by  the  following 
typical  symbols,  in  which  B^'  st;^>nds  for  any  dyad  metal,  and  !E'  for  K^ 
Na,H,  AlO,  orFe'^'O: 

MX     s^L^li  2 

or,  structurally, 

B"  B''  B'2 

II  '         II  II 

B"/    \b"  B''/    \b"  B"/"    \b'' 

II  II  II 

.  B"  B'2  B'2 

In  a  similar  way,  all  the  pyroxenes,  except  the  acmite-spodumene 
group,  which  has  the  special  formula  discussed  previously,  may  be 
represented  as  formed  by  mixtures  of 

B",X,B"4 

B",X,(B'"0)8 

which  is  in  accordance  with  the  theory  developed  by  Tschermak  except 
as  to  the  molecular  magnitude  of  the  compounds — that  is,  the  pyroxenes 
are  essentially  bipolymers  of  the  amphiboles,  and  the  character  of  the 
structure  is  the  same  for  both  groups.  The  olivine  minerals  are  repre- 
sented by  similar  orthosilicate  formulae,  B4(Si04)2  being  the  constitu- 
tional equivalent  of  B4(Si04)(Si308).  Pseudomorphs  of  pyroxene 
(fassaite)  after  monticellite,  have  been  found  at  Monzoni,  and  are  well 
known.  Furthermore,  Becke*  has  described  pseudomorphs  of  antho- 
phyllite  and  actinolite  after  olivine,  so  that  a  connection  between  the 
two  groups  is  clearly  indicated.  The  tracing  of  this  connection  in  a 
more  general  way  would  seem  to  offer  a  profitable  field  for  investiga- 
tion. 

By  the  hydration  of  pyroxene  or  amphibole  either  serpentine  or  talc 
may  be  generated.  The  latter  species  has  the  composition  H2Mg3Si40i2, 
and  may  be  written  structurally  like  amphibole  either 

Mg  H2 


/Si04.  /SiO,. 

Mg/  >Mg        or        Mg<  >Mg 

^SiaOs/  ^SiaOe^ 

II  II 

H2  Mg 

Both  expressions  are  in  accord  with  the  fact  recorded  by  Schneider 
and  myselfjt  that  upon  the  ignition  of  talc  one-fourth  of  the  silica  is 

*  Min.  Pet.  Mitth.  (N.  F.),  4,  pp.  355  and  450. 
t  Bull.  U.  S.  Geol.  Survey  No.  78,  p.  13. 
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set  free  quantitatively.    This  would  give  the  ignited  residue  the  com- 
position shown  by  the  subjoined  alternative  formulse: 

Mg 


Mg<(  ^Mg        and        Mg<^  /M!g 

^SiiOj/  ^SiaO/ 

II 
Mg 

and  of  these  the  first  would  seem  to  accord  the  better  with  the  remark, 
able  stability  and  insolubility  of  the  material.  A  metasilicate  formula, 
H2Mg3(Si03)4,  is  also  admissible,  and  accords  equally  well  with  the  evi- 
dence concerning  talc.  The  pseudometasilicate  expression,  however, 
seems  to  be  preferable  in  view  of  what  is  known  as  to  the  genesis  of 
thcspecies. 

Pyrophyllite  and  kyanite  are  two  aluminous  metasilicates  which  seem 
to  be  related;  at  all  events  the  former  is  not  infrequently  the  gangue 
or  matrix  of  the  latter.    Empirically  they  are 

Pyrophyllite AlHSiaOe 

Kyanite Al2Si05 

or,  structurally, 

AW  and        A\f 

\SiO3— H  \SiOr-Al=:  O 

To  these  formulae  I  attach  very  little  significance,  except  in  so  far  as 
they  represent  a  single  observed  relation.  Probably  the  true  formulae 
should  be  multiples  of  these;  for  kyanite  is  much  denser  than  its  isomer, 
andalusite,  Al3(Si04)3(  A10)3.  Both  kyanite  and  andalusite,  at  very  high 
temperatures,  are  transformed,  with  disengagement  of  heat,  into  a  third 
isomer,  sillimanite,*  a  phenomenon  which  indicates  dissociation.  Silli- 
manite  doubtless  has  the  smallest  molecule  of  the  three  species,  and 
may  be  Al=Si04 — AlO,  but  even  this  is  so  purely  hypothetical  that  it 
would  be  useless  at  present  to  discuss  the  species  farther. 

With  beryl,  Gl3Al2Si60i8,  the  evidence  in  favor  of  a  metasilicate 
structure  is  fairly  good,  although  the  composition  can  also  be  expressed 
as  that  of  a  basic  trisilicate.    There  are  thus  two  alternatives, 

Si03. 


^Si03  II 

I  /Si,0,. 

Gl  and       Gl<  >G1 


/SiOa 

Al6i03  (^^^)= 

>G1 
■SiOa 


Vernadaky,  Bull.  Soc.  Min.,  XII,  p.  447,  luid  Xm,  p.  256. 
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But  beryl  alters  into  mica,  a  fact  which  is  favorable  to  the  first  of 
these  formulae,  and  all  of  its  commoner  alterations  seem  to  take  place 
by  replacement  of  glucinum.  In  the  trisiUcate  formula  the  alumina 
should  be  equally  replaceable,  and  so  far  the  evidence  is  adverse  to  it. 
Furthermore,  Traube*  has  effected  the  synthesis  of  beryl  by  precipi- 
tating a  mixture  of  glucinum  and  aluminum  sulphates  with  a  solution 
of  sodium  metasilicate,  and  then  crystallizing  by  fusion  of  the  precipi- 
tate with  boron  trioxide.  Since  the  starting  point  was  a  metasilicate, 
there  is  a  fair  presumption  that  the  product  was  a  metasilicate  also. 
Beryl  can  be  written  as  a  pseudometasilicate,  but  there  are  no  data  to 
justify  doing  so. 

Two  other  minerals  containing  glucin^im,  leucophanite,  and  meliphan- 
ite,  appear  to  be  essentially  metasilicates  with  the  subjoined  formulae: 

Leucophanite KaCaGlFSiaOg 

Meliphanite , *. . .  NaCa2Gl2FSi:<Oio 

These  are  capable  of  several  interpretations.  The  simplest  regards 
meliphanite  as  a  mixed  meta-  and  orthosilicate,  when  both  species  can 
be  written 

SiOg— Gl— F 
SiOa— Gl— F  Ca< 

Oa<:  >SiO,=Gl 

\SiO3— Na  Ca< 

\SiO3— Na 

or  else  with  the  glucinum  as  the  linking  element,  and  with  the  calcium 
united  to  fluorine..  This  involves  no  change  of  type,  but  only  an 
exchange  of  position  between  Ca  and  Gl.  Brogger,t  to  whom  the 
empirical  formulae  are  due,  also  represents  meliphanite  as  a  basic 
metasilicate 

Si03— ls"a 

Oa< 

Ca< 

>Si03 

Gl< 

\SiO3— Gl— F 

which  is  also  justifiable.  Between  the  several  alternatives  there  is  no 
ground  for  deciding.  The  stability  of  meliphanite  toward  ordinary 
acids  would  seem  to  favor  the  formula  first  given,  for  a  basic  calcium 
salt  would  probably  be  more  easily  decomposable. 

Danburite,  CaB2Si208,  is  sometimes  regarded  as  the  equivalent  of 
barsowite,  CaAl2Si208,  a  doubtful  isomer  of  anorthite.    But  barsowite 


*  Neues  Jahrbuch.,  1894»  I,  p.  275. 
t  Zeit.  Kryst.  Min.,  XVI,  pp.  289-291. 
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gelatinizes  with  hydrochloric  acid,  while  danburite  is  attacked  by  the 
reagent  only  after  ignition.    Possibly  the  difference  maybe  as  follows: 

/SiO^HAl  /SiOg— B=0 

Ca<  Ca< 

\Si04=Al  \SiO3— B=0 


danburite  being  a  metasilicate.  Other  formulsB  are  also  possible^  and 
more  data  are  needed  before  any  conclusion  can  be  reaohed.  The  asso- 
ciations of  danburite  with  feldspars,  mica,  pyroxene,  etc.,  suggest  that 
it  may  be  a  pseudometasilicate,  allied  in  structure  to  the  aluminous 
constituent  of  augite. 

Ghrysocolla  is  probably  a  metasilicate,  and  perhaps,  empirically, 
GuSi03.2H20.  It  can  not  be  well  regarded  as  impure  dioptase,for  the 
latter  gelatinizes  with  hydrochloric  acid,  while  chrysocolla  does  not. 
The  species,  which  may  be  a  mixture  of  compounds,  needs  careful 
investigation. 

Among  the  titanosilicates,  the  recently  described  neptunite*  appears 
to  be  a  meta  compound, 

SiOg— E' 

'^SiOa 
Ti<       '>R'' 

^si03 

SiOr-R' 


with  R'ssKa,  K,  and  R"=Fe,  Mn.  The  analogy  between  tliis  formula 
and  the  formulae  of  the  titanium  orthosilicates  is  its  sole  justification. 
The  ratios  given  by  analysis,  however,  are  sharply  in  accord  with  the 
proposed  expression. 

The  salts  which  are  fairly  ascribable  to  dimetasilicic  acid,  n2Si205, 
are  few  in  number  and  comparatively  rare.  Among  them^  petalite, 
AlLi(Si205)2,  is  the  best  known  and  most  characteristic.  Its  formula,  as 
here  written,  is  closely  similar  to  the  metasilicate  formula  for  spodu- 
mene,  and  the  two  species  are  commonly  associated.  Petalite,  how- 
ever, has  far  the  lower  density  of  the  two,  and  is  therefore  presumably 
composed  of  smaller  molecules.  An  alteration  product  of  petalite, 
hydrocastorite,  approximates  roughly  to 

.(OH)2 
Alf 

\Si2O5— H 
which  requires 

SiOa 60.60 

AI2O3 25.75 

H3O - 13.65 

100.00 

The  actual  hydrocastorite  contains  about  4.3  per  cent  of  lime,  and 
is  doubtless  impure.    By  Doeltert  petalite  is  interpreted  somewhat 

*  Flink.  G^eol.  Foren.  Forhandl.,  XV,  p.  196. 
f  Hin.  PetMitth.,  1878, 1,  p.  529. 
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differently,  being  given  the  empirical  formula  Al2Li2Siio024  5  but  the 
formula  here  adopted  is  the  one  most  generally  received. 

Milarite,nK0a2Al2(Si2O5)69  is,  like  beryl,  hexagonal;  and  its  formula 
is  analogously  to  be  written 

/SijOs 

Al— Si205>^* 

\si2O5 
I 
Ca 

I 

ySiaOs 

Al— Si205— H 
\si2O5--K 

For  this  species  the  only  evidence  is  that  of  its  composition.  Its  gene- 
sis and  its  possible  alterations  are  unknown. 

The  two  closely  allied  zeolitic  minerals,  mordenite  and  ptilolite,  are 
also  to  be  classed  as  dimetasilicates.  Their  constitution,  which  I  have 
fully  discussed  elsewhere,*  is  easily  expressed  by  regarding  both  min- 
erals as  mixtures  of  the  two  molecules 

/^^^^^Oa  /Si20.-E' 

^1-Si205  Al-8i205-E' 

\si2O5  +6H2O  and        Nsi205         ■f6H20 

Al-Si205-H  Al-Si205-H 

\si2O5-H  \si2O5-H 

in  which  W = Na  or*  K.  In  one-occurrence  of 'ptilolite  the  water  is  lower 
than  is  required  by  these  formulsB,  and  it. seems  probable  that  a  tri- 
hydrate  may  exist. 

The  metasilicate  zeolite,  laubanite,  is  the  precise  equivalent  of  ptilo- 
lite and  mordenite,  and  is  easily  interpreted  thus: 

Al-SiOa 

>8i03  +6H2O 

Al-SiOs 

Pilinite,  a  similar  mineral,  seems  to  be  Al2(SiO3)50a2.H2O,  a  monohy- 
drate  corresponding  to  the  hexhydrated  laubanite.  Unlike  laubanite, 
pilinite  is  undecomposed  by  hydrochloric  acid;  but  physically  all  four  of 
the  species  here  grouped  together  resemble  one  another  very  closely. 

The  rare  mineral  hyalotekite,  which  contains*  boron,  agrees  very 
closely  with  the  empirical  formula  E''4BFSi«Oi7,  if  we  regard  the  water 

*  Am.  Joar.  Soi.,  Augnst,  1892. 
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in  it  as  hydroxyl  replacing  flaorine.  This  can  be  interpreted  either  as 
a  dimetasilicate  or  as  a  trisilicate,  with  the  following  alternative  for- 
mulae: 

E 
SiaOs— R— BO2  II 

K  ySiaOev 

\Si2O5  or    .       rX  \r 

^\  >8i308< 


Its  association  with  feldspar  and  schefferite  rather  favors  the  trisili- 
cate formula,  but  the  two  are  empirically  identical.  If  we  reduce 
Lindstrom's  analysis  to  100  per  cent,  after  calculating  the  water 
(ignition)  into  its  equivalent  of  fluorine,  rejecting  as  impurities  the 
traces  of  AI2O3  and  Fe203,  and  consolidating  like  bases,  we  get  the 
following  comparison  with  theory: 


SiO,. 

B,03. 

PbO. 

CuO. 

MnO. 

GIO  . 

NaaO 

CaO. 

BaO. 

MgO. 

K2O  . 

AlaOs 

Fe,03 

F 

CI... 
Ign.., 


Less  O, 


Found. 


100.37 


Redaoed. 


38.60 

3.63 

25.71 


9.43 
21.32 


2.26 


Calcnlated. 


38.10 

3.71 

26.22 


9.22 
21.59 


2.01 


100.95 
.95 


100.00 


100.85 
.85 


100.00 


In  computing,  R"  has  been  regarded  as  Oa:Ba:Pb::7:6:5 — that  is, 
hyalotekite  is  a  mixture  of  isomorphous  calcium,  barium,  and  lead  salts 
in  the  indicated  ratio.  The  agreement  between  analysis  and  theory  is 
as  close  as  could  be  reasonably  expected. 

There  still  remain  a  few  natural  silicates  which  are  definitely  recog- 
nized as  species,  but  which  do  not  fall  distinctly  into  any  one  of  the 
chapters  of  this  work.  Their  constitution  is  obscure,  and  I  shall  not 
attempt  to  discuss  them.  Still,  they  may  properly  be  recorded  at  this 
point  for  the  sake  of  completeness. 

Guspidine. — A  fluosilicate  of  calcium,  supposed  to  be  orthosilicate  in 
structure.  It  may  be  allied  to  chondrodite,  but  it  has  not  yet  been  com- 
pletely analyzed. 
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Ldnghanite. — A  silicate  of  manganese  and  iron  containing  antimony. 
Allied  on  crystallographic  grounds  to  the  oxides  hematite  and  ilmenite. 

Uranophane. — Composition  represented  by  the  empirical  formula 
CaUgSi^On.eHzO. 

Thaumasite, — 0aSiO3,0aSO4,CaCO3,15H2O.  To  the  molecular  consti- 
tution of  this  extraordinary  substance  there  is  as  yet  no  tangible  clew. 
A  structural  formula  can  be  assigned  to  it,  but  would  be  meaningless. 

Neotocite. — Hydrous  silicates  of  manganese  and  iron,  of  variable 
composition.  Several  distinct  compounds  are  probably  covered  by  this 
name. 

A  multitude  of  other  silicates  have  been  described  as  species,  but 
without,  as  yet,  securing  fall  recognition.  Some  of  these  are  doubtless 
mixtures,  or  impure  varieties  of  well  known  minerals ;  while  others  may 
be  ultimately  established  as  good  and  definite  compounds.  A  discus- 
sion of  the  records,  without  experimental  investigation  of  the  various 
minerals,  would  have  very  uncertain  value.  I  therefore  omit  these 
doubtful  species  from  consideration. 


CHAPTEE    VIII. 

SUMMARY. 

The  formulae  developed  in  the  body  of  this  memoir  are  so  varied  and 
so  interlinked,  one  with  another,  that  a  summary  of  them  in  concise 
form  seems  to  be  desirable.  I  accordingly  append  such  a  summary, 
with  occasional  notes  intended  to  make  the  subject,  if  possible,  more 
clear. 

1.  OrthO'  and  triailicates  of  triad  bases. 

A,  Normal  salts. 

Xenolite Al,(SiO,)3(?) . 

Samoite Al,(SiO4)3.1'0H2O(!) 

Cimolite Al,(Si308)3.6H20(!) 

Anthosiderite * Fe4(Si308)3.2H20(?) 

Pseudobrookite Fe4(Ti04)3 

Eulytite ) 

Agricolite J  Bi,(SA)3 

Of  these  species  the  last  three  are  definitely  established,  but  the 
others  are  more  or  less  uncertain. 

B,  First  substitution  series. 
/X=E'3 
Type  R— X=R'" 

Eucryptite Al3(Si04)3Li3 

Nephelite AlaCSiOOs^as 

Kaliophilite Al3(Si04)3K3 

KryptotOe Al3(SiO  J3H3( !) 

Aibite Al3(Si308)3Ka3 

Orthoclase Al3(Si308)3K3 

Paragonite Al3(Si04)3]S'aH2 

Muscovite Al3(Si04)3KH2 

Andalusite )   ^ ,  ,„.^^ .  ,  .  ,^ 

Sillimanite }  Al3(SiO,)3(A10)3 

Topaz Al3(8i04)3(AlF2)3 

Kornerupine"^ Al3(Si04)3(A102Mg)3    ♦ 

Rectorite Al3(SiO03H3.2H2O(!) 

Hydrouephelite Al3(SiO/)3Na2H.3H20 

*  Doubtful.    Compare  with  formula)  given  for  pyroxenes  and  amphiboles. 
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"°^®°'^® LlAl3(  8iO,)3CaH.8HjO  J 

Gmelinite i     . „ 

Soda  chabazite }  Al3(SA)(Si30s).Na..9H.O 

R— X=R'" 

\x=R'2 

I 
Double  type         R" 


.X=R'2 
R— X=R'" 

\XHR'" 

Anorthite Ale(Si04)6Ca3 

Meionite Ale(Si04)eCa2.(CaOCa) 

Thomsonite Al«(Si04)6Ca3.7H20 

Gismondite , . .  Ale(Si04)eCa3.12H20 

Pbillipsite Al,(Si0,)3(Si3O8)30a2K2.14H2O 

Levynite AleXflCa3.15H20 

Heulandite ) 

Epistilbite J  Ale(Si303)eCa..l6H20 

Stilbite Ale(St3O8)6Ca3.18H20 

Chabazite Al«(Si04)3(Si308)3Ca3.18H20 

Also  the  barium  feldspars,  and  the  bariam-^trontium  zeolites  harmo 
tome  and  brewsterite.    X  represents  the  tetrad  groups  SiO*  and  SisOe 
indiscriminately. 

C,  Second  auhatitution  aeries, 

^xz:r'3 

TypeR-XEIR'a 

\x=R'" 

Natrolite Al2(Si04)3:N^a2H, 

Dumortierite Al2(Si04)3(A10)e 

Zunyite Al2{Si04)3R'6 

Chloropal re2(SiO,)3He 

Oancrinite Al2(Si04)3Na,H(AlC03) 

Microsommite Al2(Si04)3CaR'4 

Prehnite Al2(8i04)3Ca2H2 

Arctolite Al2(Si04)3CaMgH3 

Biotite Al2(Si04)3Mg2Kfl 

Siderophyllite Al2(Si04)3Fe2KH 

Biotite-vermiculite Al2(Si04)3Mg2H2.3H20 

Biotite-chlorite Al2(Si04)3(MgOH)4H2 

Scolecite Al2(Si04)3CaH4.H20 

SodalJte Al2(SiO»)3Na4(AlCl) 
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Hauynite Al2(Si04)3Na2Ca(AlS04Na) 

Nosite Al2(Si04)3Na4(AlS04Na) 

Lazurite Al2(Si04)3Na4(AlS3Na) 

Garnet  group E'"2(Si04)3E"3 

Epidote  group E'"2(Si04)3R"2(K'"OH) 

Leucite Al2(Si04)(Si308)2K4(AlSi04Al) 

Analcite Similar  to  leucite. 

Pollucite Similar  to  leucite. 

Marialite Al2(Si3O8)3Na4(A101) 

Double  type,  B"'tXtB"t. 

Mesolite Al4(Si04)eCaNa2H8.H20 

Foresite Al4(Si04)eCaHio.H20 

Conjugate  type,  B"'fXiR"r. 

Vesuvianite Al2(Si04)5E"6(A10H) 

Gehlenite Al2(Si04)5R''6(A102Mg)2 

Melilite Al2(Si04)4(Si03)E" 


• 


D,  Third  substitution  series. 


X^E'a 


Type  E— X=E'3 

\X=E'3 

Phlogopite Al(Si04)3Mg3KH2 

Phlogopite-vermiculite Al(Si04)3Mg3H3.3H20 

Phlogopite-chlorite Al(Si04)3(MgOH)eH3 

Manganophyll (AlFe)(Si04)3(MiiMg)3KH2 

Ganophyllite AlX3Mn3E'3.2H20 

Stilpnomelane Al(Si308)3(FeOH)eH3 

Faujasite Al(Si308)3E'5E''2.15H20 

Cerite 0e(SiO4)3(CeO)3H6 

Double  type,  R"\XtR'ig. 

Staurolite Al2(Si04)eFe''3(A10)i2 

Harstigite , Al2(Si04)6Ca5Mn2H4 

E.  Basic  salts, 

Westanite A10H(Si04)2Al2 

Kaolin A10H(Si04)2AlH3 

Montmorillonite A10H(Si04)2He 

Newtonite Al(OH)2(Si04)H3 

Margarite A10H(Si04)2CaH(AiO)3 

Strigovite A10H(Si04)2AlH(FeOH)2 

Aphrosiderite A10H(Si04)2Al(FeOH)3 

Lepidolite  type AlF2(Si308)E'3 

Cookeitetype Al(OH)2(Si04)E'3 

Clintonite  type A102Mg(Si04)E'3 

Clintonite-vermiculite A102Mg(Si04)E'3.3H20 

Chloritoid A102Pe(Si04)H(  AlOH) 

Ottrelite A102Fe(Si308)H(  AlOH) 
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With  many  members  of  the  chlorite  group,  such  as  prochlorite, 
leuchtenbergite,  etc. 

F,  BarosilioaieSf  etc. 

Tourmaline,  A Al8(8i04)e(B03)(B02)3R'5 

Tourmaline,  B Al7(SiO,)6(B03)(B02)2Mg2E'4 

Tourmaline,  0 Ale(Si04)6(B03)(B02)2Mg3R'5 

Tourmaline,  D Al5(Si04)e(B03)(B02)2Mg4E'e 

Axinite Al(SiO,)(Si308)(B03)Ca3(A10H) 

And  the  species  cappelinite,  karyocerite,  melanocerite,  and  tritomite. 

G,  Complex  ailioates. 

Spodumene -  Al«(Si308)3(Si04)3Li6 

Jadeite Al«(Si308)3(Si04)3]^a6 

Acmite Fe6(Si308)3(Si04)3Na6 

And  in  babingtonite  the  molecule Fe'"e(Si308)3(Si04)3Fe"3 

To  this  group  of  triad  silicates,  the  largest  and  most  important  group 
of  all,  other  species  belong  which  I  have  not  clearly  interpreted.  Such 
species  are  halloysite,  allophane,  collyrite,  schrotterite,  sapphirin, 
ardennite,  carpholite,  cenosite,  sarcolite,  etc.  The  formulae  of  the  tab- 
ulated species  must  all  be  construed  in  a  general  way — that  is,  with 
common  replacements  of  aluminum  by  ferric  iron,  magnesium  by  ferrous 
iron,  and  so  on.  In  every  case  details  are  suppressed,  and  these  are  to 
be  found  in  the  text.  The  same  rule  applies  to  the  species  in  the  groups 
which  follow : 

2.  OrthO'  and  trisilicates  of  dyad  bases. 

Forsterite n.rTg2Si04 

Fayalite n.Fe2Si04 

Tephroite n.Mn2Si04 

WiUemite n.Zn2Si04 

Phenakite n.Gl2Si04 

Monticellite 1 OaMgSiO* 

Knebelite MnFeSiO* 

Hyalosiderite Mg4Fe2(Si04)3 

Igelstromite Fe4Mn2(Si04)3 

Trimerite Gl3Mn20a(Si04)3 

Chondrodite Mg3(Si04)2(MgF)2 

Humite Mg5(Si04)3(MgF)2 

Clinohumite Mg7(Si04)4(MgF)2 

Helvite ) 

Danalite }  Gl3R-2(Si04)3(B-S-R) 

Bertrandite Gl3(8i04)2H(G10H) 

Calamine Zn2(Si04)2H2(ZnOH)2 

Lievrite Fe20a(SiO4)2(AlOH) 

Datolite ^ Ca2(Si04)2H2(BO)2 

Homilite Ca2Fe(Si04)2(BO)2 
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Euclase Gl2(Si04)2H2(A10)2 

Gadolinite Gl2Fe(Si04)2(YO)2 

Friedelite ) 

PyrosmaUte }  B",(SiO,),H,(R"Cl) 

Dioptase n.CuH2Si04 

KaryopiUte Mn3(Si04)3H5(MnOH) 

ViUarsite Mg3(Si04)2H(MgDH) 

Serpentine Mg2(Si04)2H3(MgOH) 

Picrosmine Mg2(8i03)(SiO,)H2 

Aphrodite Mg2(Si04)2H4 

Kerolite Mg{SiO,)2H5(MgOH) 

Deweylite Mg2(Si04)3He(MgOH)2.2H20 

E:2;fd^S^::;:::::::;::;::::.7.::::.|H»aG.s..o.  ' 

3.  OrthO'  and  trisilicates  of  tetrad  bases. 

Zircon n.ZrSiO^ 

Thorite .n.ThSi04(!) 

Auerbachite Zr4(Si04)3(Si308) 

Mala€one Zr3(Si04)3(OH)H 

Eudialyte ZrXaCLCagl^Taa 

Elpidite Zr(Si308)2(OH)2Ka2H4 

Oatapleiite .Zr(Si308)(OH)3l^a3 

Wohlerite . . . . -, Zr(Si04)4R"5Na2 

Yttrialite Th(Si308)4Fe"2(YO)8 

Astrophyllite Ti(Si04)4Fe"4E'4 

Johnstrupite Ti(Si04)4Ca4(CeF2)]S^a2H 

Sphene 0a(SiO4)(TiO) 

With  rosenbuschite,  l§,venite,  and  hiortdahlite,  allied  to  wohlerite; 
rinkite  and  mosandrite,  allied  to  johnstrupite;  and  keilhauite  and 
tseheff  kinite,  allied  to  sphene. 

4.  The  diorihosilicates. 

Barysilite Pb3(Si207) 

Melanotekite Pb2(Si207)(Fe'"0)2 

Kentrolite Pb2(Si207)(Mn'"0)2 

Ganomalite (Pb0a)3(Si2O7) 

Okenite Ca3(Si207)3Hi2 

Gyrolite Ca4(Si207)3Hio 

Apophyllite Ca«(Si207)3H,2(OaOH)2 

Plombierite Ca6(Si207)3He.  OHgO 

Inesite R«(Si207)3He.  2H2O 

Bementite Mne(Si207)3H8 

Spadaite Mg5(Si207)3H8 

Saponite (MgOH)2H4(Si207).(  ?) 

lolite Ale(Si207)5Mg4(A10H)3 
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Barylite Al4(Si207)3Ba3 

Sphenoclase Al2(Si2O7)30a6 

Eowlandite Pe"(Si207)2Y2(YF)2 

5.  The  metdsilicates. 

Laubanite Al2(Si03)6Ca2.6H20 

Talc* Mg3(Si03)4H2(?) 

Pyropbyllite Al(Si03)2H 

Kyanite A10(Si03)(A10) 

Beryl Al2Gl3(Si03)6 

Leucophanite : 0a(SiO3)2Ka(GlF) 

MeUphanite Ca2(Si03)2(SiOJGlNa(GlF) 

WoUastonite 0a3(SiO3)3 

Pectolite Ca«(Si03)3NaH 

Danburite Ca(8i03)2(BO)2 

ChrysocoUa CuSi03.2H20(!) 

Keptunite Ti(Si03),E"E'2 

Leucite,  pollucite,  analcite,  eudialyte,  etc.,  have  been  treated  as 
pseudometasilicates.  To  these  species  must  be  added  the  pyroxenes 
and  the  amphiboles,  with  the  following  general  formulae : 

Pyroxene .^ R"8(SiO,)2(Si308)2 

Amphibole R"4(Si04)(Si308) 

Glaucophane  and  crocidolite  may  be  written  4 

R"2(Si308)2(R'"0)2Na2 

or  all  trisilicate,  and  crossite,  waldheimite,  etc.,  seem  to  be  similar. 
The  evidence  for  these  expressions  appears  in  the  text. 

6.  The  dimetasilicates. 

Petalite Al(Si205)2Li 

Milarite Al2(Si205)6HKCa2 

Mordenite ) rAl2(Si2O5)50aH2.6H2O-| 

Ptilolite     ) La12(S1205)5R'2H2.6H20  J 

Hyalotekite R"2(Si05)3(RF)(RB02) 

*  Possibly  a  pseadometasilicate. 
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